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Abstract
In ageing societies such as that of Taiwan, the proportion of the population aged 65
years and older is growing faster than younger cohorts. The health and quality of life of
elderly Taiwanese are therefore of increasing importance. The proportion of the
population with poor health status increases with age, so the elderly are
disproportionately higher users of health care services. Hence, it is becoming urgent to
study the elderly population, with a focus on health status changes, the shortage of
relevant health care services, and the consequential social impact.
Little is known about the trends in, and the determinants of, health status and
service use over time among community-living elderly population. Significant
knowledge gaps exist with regard to the interrelationship between changes in health
status and health care services use. The absence of substantial longitudinal studies in
this field provides an opportunity for focused research on an elderly cohort over a
period of ten years.
The main purpose of this study was to assess health status change and its
interrelationship with health care service use during the ageing process. A subsidiary
goal of the study was to supplement this knowledge, to broaden the knowledge base of
gerontological research and to inform the development of public policy related to
medical care, health insurance and social welfare for the elderly.
This study adopted a prospective design, with a multidimensional perspective
using a closed cohort. Longitudinal data in a large random sample of community-based
Taiwanese elderly were available for the period 1994-2004. Data collection commenced
with an initial baseline survey in 1994, when the 1260 participants were 65 years old
and over, with biennial follow-up of participants to 2004. There was continual
surveillance of health status, service use and mortality between 1994 and 2004. This
study was based on data collected using the Chinese-version of the Multidimensional
iii

Functional Assessment Questionnaire (CMFAQ).
Health status, health care service use and their association were investigated
cross-sectionally and longitudinally. Cross-sectional analyses of the patterns of health
status and health care service use were conducted. These were complemented by
longitudinal analyses on the time trends in, and determinants of, health status and health
care service use. Development pathways (direct effect, lag effect and cross-lag effect)
for chronic disease, disability and depression were investigated, and relationships
between service use and change of health status were examined.
After reviewing the causes of attrition (mainly death) and demonstrating that other
loss to follow-up was unlikely to be a major source of bias, the overall data set was
investigated, and the prevalence and other characteristics of health status (chronic
disease, disability and depression) over the six waves of the study were summarized.
This cross-sectional focus was then extended through a longitudinal analysis by
examining the time trends in, and the determinants of, health status. Supplementing the
cross-sectional and longitudinal analyses with path analysis to highlight the key
pathways and associations between chronic disease, disability and depression. With a
focus on the determinants of service use, Andersen’s behavioral model (Andersen &
Newman, 1973) was used to identify how health status predicted service use. Finally,
the major themes of the study were linked through investigating the pathways of
disability and depression over time, as well as their relationship with health status and
social service use.
Through demonstrating the overall deterioration over time of health (chronic
disease, disability and depression), the study identified the risk groups which should be
targeted for new health interventions. A key group identified as being at risk was elderly
women from low socio-economic status (SES), who were unmarried and did not
exercise regularly.
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This study confirmed that reciprocal relationships exist among chronic disease,
disability and depression. In particular, disability was the most powerful predictor of
depression, while depression was the strongest predictor of the development of chronic
diseases. Overall, chronic disease and depression jointly influenced the level of
disability. The interactions and associated feedback loops confirm the notion that health
decline seldom involves only a single body system.
The study strongly supports the view that health status of the elderly is a dominant
need indicator and predictor of use of health care services. Chronic disease results in
greater use of medical services, while disability and depression result in greater use of
social services. This lends credence to the proposition that disability and depression are
of central importance to the future provision of health care services that will meet the
long-term care needs of elderly people.
This study has also contributed significantly to filling some knowledge gaps
regarding the effects of social service use on health status and changes in that status. In
particular, it was found that higher use of social services was associated with increased
disability and depression.
In the light of the continued ageing of the population, this study clearly indicates
the need for devoting increased resources, in the form of medical and community
services, to elderly people with chronic disease, disability and/or depression. Given the
increasing importance of health problems and service use in the aged, it is important to
gain a better understanding of these factors and their interrelationships in order to better
allocate and sustain resources which would ultimately help to improve their health,
well-being and quality of life.
Keywords
Chronic Disease, Disability, Depression, Service Use, CMFAQ, Community-living,
Elderly
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Introduction

Chapter 1
Introduction

1.1 Statement of the issue
Ageing is a universal phenomenon of increasing importance to both developed and
developing countries, as their older populations increase in size. In particular, Taiwan
reached the World Health Organization (WHO) benchmark of 7% of the population
aged 65 years and over in 1993. With the arrival of a ‘nation of the aged’ in Taiwan,
there is a pressing need for investigating who is at risk of complications, who has
significant needs and who is less likely to use services. Using available information on
the elderly in Taiwan may help authorities plan more appropriate health promotion and
prevention programs on major chronic diseases. This may delay the onset of functional
disability and mental depression and improve suitable health and social services, thus
contributing to the quality of life of elderly people in Taiwan. A longitudinal ageing
study which focuses on changes in various measures of health status over time, will help
to support early detection, prediction and secondary prevention of health decline,
through disease, disability and/or depression.
According to a United Nations report (2002), the percentage of older population is
growing faster than the total population in practically all regions of the world and the
difference in growth rates is increasing. The report (2002) also indicates that
approximately 54% of the world’s older population resides in Asia which is one of the
faster ageing areas in the world. Taiwan is a typical example of a population that is
experiencing transformation from young to old-age structures and is faced with a
multitude of health care and other policy challenges (Zimmer et al. 2002). According to
1
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statistics, the rate of population ageing in Taiwan is the second highest in the world and
is only matched by Japan (Table1.1). The serious ageing problems in Taiwan as
estimated, suggest that the elderly population will double from 7% to 15% in
approximately 26 years. More recently, it has been estimated that Taiwan’s ageing
population will reach 20% in 2025 and that its ageing speed will be number one in the
world. In contrast, although France became a nation of the aged early on, in 1864, it
took 131 years for the percentage of the aged population to rise from 7% to 15%, while
taking 66 years in the U.S., 51 years in Britain and 44 years in Germany. Many
problems associated with this rapidly increasing older population will have a severe
impact on Taiwan's society.

Table1.1 Elderly population projection
Ratio of elderly population
(Year)

Nationality

Double time
(years)

7%

10%

15%

20%

30%

7-15%

10-20%

France

1864

1943

1995

2019

-

131

76

Sweden

1887

1948

1975

2011

2041

88

63

Italy

1927

1966

1990

2008

2033

63

42

United Kingdom

1929

1946

1980

2020

-

51

74

Germany

1932

1952

1976

2010

2035

44

58

America

1949

1967

2015

2030

-

66

63

Japan

1970

1985

1996

2006

2038

26

21

Taiwan

1993

2005

2019

2025

2040

26

20

Source: CEPD (Council for Economic Planning and Development 2006)
The growing number and proportion of elderly population suggests the need to
understand the level of, and trends in, health status and the subsequent increasing
demand for service. National health statistics show that 66% of older Taiwanese have
one or more chronic diseases (Directorate General of Budget & Accounting & Statistics
2005). Associated with ageing is increased vulnerability to, and risk of, health decline
2
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and increased incidence of chronic diseases, functional disability and mental depression.
Some researchers have pointed to chronic disease as the main factor leading to disability
(Woo et al. 1998; Heikkinen 2003; Avlund 2004; Alvarez-Nemegyei et al. 2005) and
depression (Cole & Dendukuri 2003) in elderly people. Understanding functional
disability and mental health related problems, as experienced by the elderly population
in Taiwan, received a strong boost through a ten year longitudinal study (1994-2004) by
the Kaohsiung Medical University. Some findings from this cohort study have been
comprehensively reported by Chiu and others (Chiu et al. 2004; Chiu et al. 2005a), and
the research reported in this thesis was performed as part of the cohort study. Chronic
diseases that are typically associated with age can lead to disabilities or depression and
may be substantially responsible for the rising need of health care service. The rising
cost of health care service for the rapidly increasing number of elderly people in Taiwan
also presents a formidable challenge.
Insight into issues of health status and related health care service of aged
populations provide the basis to promote health intervention and aged welfare provision
in the future. By investigating the elderly population’s health experience over the past
decade, the interrelationship of change in health status and service use can be explored
to inform our present health policy and assess if it satisfies the different needs of the
elderly population.

1.2 Demographic transition and health care systems in Taiwan
Since 1906, the population of Taiwan has grown from a little over three million to
more than 22 million in 1999. As in many other countries, Taiwan’s growth stems
largely from natural increase. The exception is, during the period from 1945 to 1950,
when approximately 600,000 Chinese moved to Taiwan in the wake of the Communist
take-over of the mainland. Since 1950, Taiwan has approximated a closed population, to
3
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the extent that there has been little immigration and emigration (Chang 2003)
By reviewing statistics recorded from 1949 to 2006, the increase in the elderly
population (65 and over) and decrease in the number of children (0-14) can be seen
(Table 1.2). The rapid growth of the overall elderly population, the proportion of elderly
people, ageing index and age dependency proportion indicates the changing structure of
an increasingly ageing population. The basic indicators of ageing population are the
ageing index and age dependency proportion. While the ageing index compares the
number of elderly (above 65 years) to the number of children (0-14 years) in the
population, the old-age dependency ratio measures number of elderly persons to those
in the working ages population (15-64 years). The decline in death rates and the
consequent increase of life expectancy of the population has been a major contribution
to the ageing of the population of Taiwan (Leung et al. 1999).
Lower fertility has impacted tremendously on the population growth rate and the
age distribution of the nation. Between 1952 and 2007, the total fertility rate (TFR)
declined from 6.6 per woman to 1.1 per woman (CIA World Factbook 2007), and life
expectancy increased from 56 to 78 years of age (Directorate General of Budget &
Accounting & Statistics 2006). Since 1984, the TFR has been lower than the
replacement fertility rate, which is about 2.1 births per woman for most industrialized
countries.
Figure 1.1 shows the actual (1981, 1991 and 2006) and projected (2015-2052)
estimation of the population age structure in Taiwan, illustrating a demographic
transition in which the proportion of the elderly population increases from
approximately 4% in 1981 to 36% in 2052. The actual data (to 2006, from Table 1.2) and
projected data (2015-2052, from CEPD) reflect a rapid increase in the dependency rate
which is a result of a decline in youth dependency and an increase in old-age dependency. These
changes imply that health care for the aged is likely to be very costly in the future.
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Table 1.2 Demographic changes in ageing society in Taiwan
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0-14 years old
1981

12.0%

2052

8.9%

0%

10.0%
11.6%

73.7%

14.7%

2027

6.5%

71.9%

18.1%

2015

4.4%

67.1%

26.3%

2006

65+ years old

64.0%

31.6%

1991
Year

15-64 years old

67.6%

20.4%
35.5%

55.6%

20%

40%

60%

80%

100%

Percentage
Figure 1.1 Actual and projected population age structure in Taiwan, 1981-2052
Source: CEPD (Council for Economic Planning and Development 2004) and Table 1.2

As the proportion of the elderly population has increased, health care and better
access to health-related information also developed with the country’s growing
economic and developing infrastructure. In 1995, Taiwan introduced a Universal Health
Insurance program that provided health insurance coverage for the whole population for
preventive services and for most inpatient, outpatient and in-home medical care. To date,
the proportion of the social service budget spent in long-term care in Taiwan is
relatively small. The problems of long-term care include a lack of care providers and
facilities, expense of care and difficulty coordinating medical and social service care
(Yang 2002). In the past, family played a vital role in the health care system; this role
being long embedded in Chinese culture (Wu 1998; Yang 2002). Taiwan’s welfare
service still relies on family involvement today, but large families in Taiwan will soon
be replaced by much smaller families (Zimmer et al. 2001) and Taiwan is projected to
reach zero population growth in 2016 and a negative population growth rate in 2022
(Hsu 2004; Council for Economic Planning and Development 2006), As a result, the
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burden of caring for the rapidly increasing number of elderly people presents a
formidable challenge to their families, to health care providers, to the government and
to the community at large.
Taiwan may have to face more challenges with respect to its ageing population
than most other countries not only because of the rapid demographic changes but also
due to rapid economic and social transformation. It is therefore important to examine
the development of the health status of the elderly and related health care services, in
order to have a better understanding of the options for improving both health status and
effective health care services in an ageing society. The result will help promote
preventative health care plans and forecast health status change and health service needs
in the future.

1.3 Structure of the thesis
The study background and the most important issues are introduced in this chapter.
A literature review on the changes in health status and its association with service use,
as related to ageing, is presented in Chapter 2. This study is based on the
Chinese-version of the Multidimensional Functional Assessment Questionnaire
(CMFAQ) data, from the ten-year longitudinal studies of the 1994 CMFAQ elderly
cohort in Taiwan. Research methodology details such as study aim, conceptual
framework, study sample, study measurements, analytic design and statistical methods
are discussed in Chapter 3. Initial follow-up of the 1994 closed cohort and
characteristics by different response status are reported in Chapter 4. The prevalence of
health status in chronic diseases, disability and depression for the six cross-sectional
data subsets at each of the times are described in Chapter 5. The trends (longitudinal
change) of health status and their determinants are analysed in Chapter 6. The
pathways between chronic diseases, disability and depression are clarified in Chapter 7.
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The use of health care service over time and its determinants are investigated in
Chapter 8. The trajectories of disability and depression (including death) and relation
with chronic diseases and service use from 1994 to 2004 are presented in Chapter 9.
Chapter 10 provides a general discussion of findings from the study.
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Chapter 2
Literature review

2.1 Introduction
Health status and service use are both significant issues for elderly people. A major
purpose of measuring health status is to estimate the need for, and use of, services. A
broader range of research to examine health care service usage is needed to ensure that
the large variety of services used by elderly people is reported. This chapter reviews
literature on each of these factors, as well as some of the interrelationships between
them. There is a general recognition that chronic disease, disability and depression are
three key components in the evaluation of health and well-being of people (World
Health Organization 1948). The developments of the three health dimensions and the
temporal relationships between them are still ambiguous (Geerlings et al. 2001; Ormel
et al. 2002; Kelley-Moore & Ferraro 2005). Further research is required to provide more
information on the nature of changes and the pathway between chronic disease,
disability and depression among the elderly population during the ageing process.
Therefore, for health aspects, the present study aims to examine changes in health status
and elucidate the interrelationship between the three health dimensions over time.
There is an increasing interest in the relationship between health status and health
related service use. Service use was found to be strongly associated with health changes.
Health decline often results in an inability to remain independent at an older age and
people often become increasingly dependent upon support from both medical (formal)
and social (informal) services (Wan 1987; Mossey et al. 1989; Edelbrock et al. 2001;
Broe et al. 2002; Edelbrock et al. 2003). On the other hand, Penning’s (2002) study also
9
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found that using informal support and formal service can be positive for health status.
Accordingly, there are complex interrelationships between chronic disease, disability,
depression and service use. At present, little is known about the interrelationship
between health status and service use and it is an aim of this study to further investigate
the nature of this relationship.
The literature review is divided into three main sections. The first section focuses
on the three health dimensions, chronic diseases, disability and depression, which are
discussed separately and then continues to the relationship between them. The second
section is concerned with health care service aspects, including medical and social
service. Finally, the interrelationship between health status and service use is discussed.
The first section on disease, disability and depression relates mostly to chapters five and
six, while the relationship between disease, disability and depression relates more to
chapter seven of this thesis. The second section on service use is most relevant to
chapters eight and nine. Finally, the section on the relationship between health change
and service use relates to chapter ten.

2.2 Health status

2.2.1 Introduction
Health is a multidimensional state of an individual that is reflected by various
indicators. In 1948, the constitution of the World Health Organization defined health as
“a state of complete physical, mental and social well-being, and not merely the absence
of disease or infirmity”(p.100). In its broadest extent, ”health status encompasses all
aspects of health, which includes disease, functional status and symptoms”(p.482)
(Keith 1994). Regarding all aspects of health, it is important to consider the impact of
health decline on the ageing process, since chronic disease, functional status and mental
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health are sometimes indicators of ageing (Mecocci et al. 2004; Yach et al. 2004;
Alexapoulos 2005; Ang et al. 2005; Wiel et al. 2005; Yang & George 2005).
An important focus in the study of the ageing process has been the transition of
health. WHO has developed two reference classifications that can be used to describe
the health status of a person at a particular point in time. The individual health
experience in general can be described using the dimensions of the International
Statistical Classification of Diseases and Related Health Problems (ICD)(World Health
Organization 1994) and International Classification of Functioning, Disability and
Health (ICF) (World Health Organization 2001). Diseases and other related health
problems, such as symptoms and injury, are classified in the ICD. Functioning and
disability are classified separately in the ICF that defines disability as a consequence of
efforts to interact and participate within a variety of environments, which also
recognizes the role of assistive technology in defining disability. This ICF model
represents a progression from the earlier WHO model (International Classification of
Impairments, Disability, and Handicap (ICIDH)) (World Health Organization 1980),
and could be conceptualized as a shift from a “consequences of disease model” to a
“components of health model”. In the ICF model, functioning is seen as multiple
interactions or relationships between body functions and structures, activities,
participation, health conditions, environmental components and personal components.
The interaction of these factors is in both directions, and interventions affecting one
factor can potentially modify one or more of the other factors. These two classifications
are used to support statistical data across the health system in Taiwan.
It is generally recognized that chronic disease, disability and depression are three
key components in the evaluation of the health of elderly people. There has been
considerable interest in estimating the relationship between the development of chronic
disease, disability and depression in later life. However, exploring prior research shows
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Chapter 2

how little this influence is realized (Ormel et al. 2002; Kelley-Moore & Ferraro 2005).
Two of the many aspects still to be discovered are the pathway between chronic disease,
disability and depression and how disability affects changes in depression over time, or
vice versa.
There have been significant increases in life expectancy due to a decline in the
death rate among Taiwanese (Leung et al. 1999). Most chronic diseases increase with
age and are among the leading causes of death in Taiwan (Wang et al. 2002). In recent
conceptualizations of the dimensions of health, the onset of disease is seen as the initial
health change underlying both functioning disability (Verbrugge & Jette 1994) and
depression (Pearlin 1999). Therefore, the prevalence of chronic diseases is important in
monitoring trends in the health of the elderly population. In addition, changes in
disability and depression are also important indicators of changes in mortality or disease
incidence. Linking disability and depression to chronic disease may provide evidence of
changes of health status over time.
The economic burden imposed on society by poor health is great. It has been
estimated that the use of services increases parallel to the increase in incidence of
various chronic diseases (Blaum et al. 1994), disabilities (Rice & Laplante 1992; Tsuji
et al. 1999) and depression (Katon et al. 2003; Himelhoch et al. 2004). Therefore, the
number of people with chronic diseases, disability and depression provides a valuable
indicator of the potential demand for health care services.

2.2.2 The disablement process
Health decline in ageing is often a multidimensional process where multiple
domains such as physical, functional and mental health decline concurrently, or within a
short time of each other. While there is no one theory that can explain the whole process
of decline of health status in these three domains, a model called ‘the disablement
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process’ (Verbrugge & Jette 1994) was adapted to adequately explicate the health
process in terms of chronic disease, disability and depression. The uniqueness of this
model is the introduction of personal and environmental factors that may speed up or
slow down the pathway of disability.
Verbrugge and Jette (1994) proposed extensions and innovations to the
International Classification of Impairments, Disability, and Handicaps (World Health
Organization 1980) which was based on Nagi’s (1965; 1979; 1991) approaches, in their
disability model. The model of the disablement process is particularly useful in
epidemiological, clinical, and even gerontological research, because it describes 1) how
chronic and acute conditions affect functioning in specific body systems, basic physical
and mental actions and activities of daily life, and 2) the personal and environmental
factors that speed or slow disablement (Verbrugge & Jette 1994).
Accordingly, this model may be used as an indicator of the ageing process. In
America and Northern Europe, this model has been increasingly used in gerontological
research (Lawrence & Jette 1996; Sakari-Rantala et al. 1998; Stuck et al. 1999; Peek et
al. 2003; Avlund 2004) (see Figure 2.1).
Extra-Individual Factors:
Medical care & Rehabilitation
Medication & Other Therapeutic Regimens
External Supports
Built, Physical & Social Environment

The Main Pathway
Pathology

Impairments

Functional
Limitations

Risk Factors:

Intra-Individual Factors:

Predisposing characteristic,

Lifestyle & Behaviour changes

demographic, social, lifestyle,

Psychosocial Attributes & Coping

behavioural, psychological,

Activity Accommodations

Disability

enviornmental, biological

Figure 2.1 A model of the disablement process
Source: adopted from Verbrugge and Jette (1994)
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The disablement process (Verbrugge & Jette 1994) models the impact of acute or
chronic conditions on functioning of specific body systems and on people’s abilities to
perform different tasks. According to this model, the main pathway leads from
pathology (presence of disease) to impairments (i.e., dysfunctions and significant
structural abnormalities in specific body systems), functional limitations (i.e.,
limitations in basic physical and mental actions) and disability (i.e., difficulty doing
activities of daily life). Research has confirmed a temporal relationship between
functional limitation and disability (Peek et al. 2003; Peres et al. 2005). In other words,
the relationship between these effects is uncertain.
Disability and depression have been found to interact with each other in a variety
of ways (Bruce 2001). A study by Fiksenbaum and her colleagues (2005), confirmed
that disability can lead to depression. Furthermore, the effects of chronic disease on
disability and depression are still controversial (Barnes et al. 2003; Egede 2005). By
adapting this model (Verbrugge & Jette 1994), a comprehensive understanding of
chronic disease, disability and depression may be gained by examining this construct as
the outcome of a large process of disablement.
Chronic disease, disability and depression are among the most frequently studied
issues in gerontology and geriatrics, since independent functioning and well-being of
the individual is significantly correlated with the quality of life. One of the major
approaches in studying health status and health-related factors is to examine changes in
health status through the causal relationship between different health status, such as
from disease to disability or depression or vice versa. Longitudinal studies are necessary
to investigate the dynamics and determinants of these three health changes in old age.
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2.2.3 Chronic disease

2.2.3.1 Definition of chronic disease
It is generally recognized that chronic disease is a disease that lasts for a long time,
and includes illness from up to three months to much more, including lifetimes
(National Center for Health Statistics 2004). Chronic diseases are usually characterized
by complex causality, multiple risk factors, a long latency period, a prolonged course of
illness, functional impairment, or disability and, in most cases, the improbability of cure.
The leading chronic diseases in developed countries include arthritis, cardiovascular
disease, such as heart attacks and stroke, cancer, such as breast and colon cancer,
diabetes, epilepsy and many other health problems (National Center for Health Statistics
2004). The duration of certain chronic diseases is longer for the elderly and their
chronic conditions are more likely to be potentially lethal, such as with heart disease,
cancer, arthritis, stroke, diabetes and chronic obstructive pulmonary disease (Chiu et al.
2004; Jemal et al. 2005).

2.2.3.2 Development of chronic disease
The prevalence of chronic diseases is an indicator of the current stock of
population health. While changes in the prevalence of chronic diseases are not identical
the literature is mixed about the picture of chronic disease movement. Several studies
indicate an increase in the presence of chronic disease among the elderly population.
A growing number of studies have reported an increase in chronic disease
prevalence among the elderly population in some developed countries. In Australia,
chronic diseases are becoming increasingly common, with the proportion of people
reporting one or more long term chronic disease increasing from 66% in 1989-1990 to
77% in 2004-2005 (Australian Bureau of Statistics 1999, 2002, 2006; Australian
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Institute of Health and Welfare 2006). In addition, the number of elderly people with at
least one chronic disease also increased. Previous studies in the US have shown that
82-88% of the population aged 65 years and older have one or more chronic disease,
and 65% had multiple chronic diseases (Hoffman et al. 1996; Wolff et al. 2002).
In Taiwan, national surveys between 1989 and 2003 found that 72.4% of the
middle aged and elderly (people at least 50 years old) had one or more chronic disease
(Bureau of Health Promotion 2006). Hypertension, cardiovascular disease and diabetes
were found to be the most common chronic diseases and among the leading causes of
death in Taiwan (Wang et al. 2002). It is, therefore, clear that the prevalence of chronic
disease rises as the proportion of elderly people increases. In addition, people aged 70
and over often have two or three chronic diseases that account for around two thirds of
their total health care expenditure (Avlund et al. 1994; Lorig et al. 1999).
Although the evidence is that chronic disease prevalence is increasing worldwide,
there is some indication that the trends of chronic diseases may change because of
increases or decreases in risk factors for various diseases and because of an increasing
ability to treat disease (Crimmins & Saito 2000). Importantly, the tendency to report
disease may also have increased due to the changes in community attitudes towards
disease. Chronic diseases may cause medical, social, mental health problems, limit
functional activity in the community and decrease a person’s quality of life. Therefore, a
thorough examination of the trends of commonly occurring chronic diseases among the
elderly is warranted.

2.2.3.3 Measure of chronic disease
In general, studies of elderly people have found physical health to be highly
correlated with chronic disease as measured by the presence of diagnosed chronic
disorders or the length of hospital stay (Woo et al. 1998; Bryant et al. 2000). For the
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purpose of this study, physical health will focus on self-reported health and on the
presence of diagnosed chronic disorders. Self-report of health is a key indicator of
health and well-being of elderly people and provides valid information about general
health status (Kivinen et al. 1998).
The presence of a particular illness or use of a particular medication may also be an
important indicator of an individual’s physical health. Chronic conditions in this study
were measured by the Chinese-version of the Multidimensional Functional Assessment
Questionnaire (CMFAQ) checklist of 27 chronic diagnosed illnesses (27 different
disorders) and the use of prescribed medications (see section 3.7.1). Participants were
asked if they had ever been told by doctors that they had one of the listed chronic
conditions.
The most recent direction of health status measures worldwide has been dominated
by multidimensional measures of health status and chronic disease is one of the key
components that needs to be explored. With respect to a multidimensional approach,
many researchers have highly recommended the OARS (Older American Resources and
Services Center) Multidimensional Functional Assessment Questionnaire (MFAQ),
which is considered to be a valid and reliable instrument to screen the physical health of
those with chronic diseases (Fillenbaum 1988).

2.2.3.4 Determinants of chronic disease
Studies have indicated that health status and, particularly, poor physical health may
be related to increasing age (Liang et al. 2005), female gender (Al Snih et al. 2000;
Barreto et al. 2004; Orfila et al. 2006), low socioeconomic status (Paeratakul et al. 2002;
Dalstra et al. 2005), living arrangements (Joung et al. 1994) and poor health-related
behaviours (Graham & Schmidt 1998; Bestall et al. 2003; Burger et al. 2004). The
increasing number of chronic diseases associated with increasing age also leads to
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increasing disability (Bootsma-van der Wiel et al. 2005), depression (Egede 2005), and,
ultimately, death (Yach et al. 2004). All of these factors in turn, lead to a greater usage
of medical and social services. However, the impact of time, the order of events and the
risk factors for health changes have not been investigated to a great extent. Chronic
diseases and their risk factors may be different across population groups in terms of
their incidence, prevalence, transition and associated health outcomes. More insight into
the specific factors that cause or promote the onset of chronic diseases is important,
especially with an increase in the aged population. A clear understanding of physical
health changes and related contributing factors is necessary. For these reasons, the roles
of these factors will be focused upon in this research study.

2.2.4 Disability

2.2.4.1 Definition of disability
Mendes de Leon and colleagues (1999) define functional disability as diminished
capacity or inability to perform basic self-care tasks that are usually required for
independent living in the community. Prior to Nagi’s (1965) definition of the disability
model, which is based on four related concepts: pathology, impairment, functional
limitation and disability; the term ‘pathway of disability’ was confusing and
inconsistent.
While many terms are used inconsistently in the community and in academic
research about disability, the main terms used are ‘disability’ and ‘impairment’. Others
frequently used are ‘handicap’, ‘functional limitation’ and ‘loss of function’. Nagi's
model (1965; 1979; 1991) clarifies disability terms and concepts. According to his
model, active pathology is an interruption or interference with normal processes and
efforts of the organism to regain normal status; impairments are anatomical, physical, or
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mental abnormalities or loss in one physical system, such as a missing limb or brain
damage; functional limitations refer to performance at the level of the whole organism,
such as reaching or walking; and, disability refers to limitations in performance of
social roles and tasks in the context of the socio-cultural and physical environment.
According to the World Health Organization’s (2001) International Classification
of Functioning, Disability and Health (ICF), disability is defined as ‘the outcome or
result of a complex relationship between an individual's health condition and personal
factors, and of the external factors that represent the circumstances in which the
individual lives’(p.17). Disability can be seen as any restriction (resulting from
impairment) or lack of ability to perform an activity in the manner and within the range
considered normal for a human being.

2.2.4.2 Development of disability
Disability, as well as chronic disease, needs to be considered as an important health
outcome for future health care planning. Not only is it one of the most important
determinants of the decline in quality of life, but it affects elderly people by making it
difficult for them to carry out daily activities, putting them in danger of losing their
independence. Evidence in the literature suggests that functional disability causing
dependency strongly determines the healthcare needs of older people (Wolinsky 1994;
Linden et al. 1997; Laukkanen et al. 2000; Avlund et al. 2001) and may contribute to
early death (Sonn et al. 1996; Avlund et al. 1998).
Several studies have reported a decline in disability prevalence among the older
population in most countries (Waidmann & Manton 1998; Jacobzone et al. 2000).
Increases of disability prevalence were reported for Australia, particularly among
people aged 75 years or older (Australian Bureau of Statistics et al. 2001; Australian
Institute of Health and Welfare 2001; Australian Bureau of Statistics 2004). In contrast,
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mixed trends of disability have been reported in Canada and Finland. In Canada,
disability declined for the younger subjects of the elderly (65-74 years), but an increase
was seen in those over 75 years of age (Jacobzone et al. 2000). In Finland, the reported
prevalence rate of disability increased during 1979-1989 from 29% to 35%, then
declined to 29% in 1999 among elderly aged 75 and over (Winblad et al. 2001).
Therefore, despite several studies having examined disability trends, inconsistencies in
evidence showed that there are no clear ongoing trends in prevalence of disability
among the elderly.
Considering different levels of disability, two measures are generally used: ADL
(Activities of Daily Living or severe disability) and IADL (Instrumental Activities of
Daily Living or light disability). In general, the trends of ADL and IADL are
inconsistent over time across countries and the prevalence of light disability (IADL)
seems higher than that of severe disability (ADL) (Public Health Intelligence 2004). For
example, an increasing prevalence of IADL disability was found in New Zealand
(1996-2001), a decrease was found to occur in UK (1995-2001) and US (1982-89-99;
1977-94; 1992-96), and inconsistent changes in Australia (1988-93-98), ranging from
7% to 23%. On the other hand, increasing prevalence of ADL disability was found in
Australia (1988-93-98), UK (1995-2001) and US (1992-96), but decreases were found
in the US (1982-89-99; 1977-94) and New Zealand (1996-2001), ranging from 0.8% to
5.7%. Recent evidence from Taiwan also found increase trends for functional limitation,
as the prevalence rates increased from 8% in 1993 to 13 % in 1999 (Zimmer et al. 2002).
It is important to note, however, that Zimmer et al. (2002) study of disability did not
focus on all fourteen aspects of activity of daily living (ADL) and instrumental activity
of daily living (IADL), meaning whole picture of disability development may not have
been presented fully. Although most studies presented above documented the increase
and some decrease in disability over time, the actual trends in disability could be over
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interpreting if the changes in disability were within a short time or with only two
observation points over time.
Disability is an important dimension of health, but a clarification of trends in the
other health dimensions is important in order to understand the overall trends in health.
To date, most studies on functional disability have been carried out in western countries
with no consistent findings about change of disability in the elderly being found. It is
unclear whether the results may be different for Asian countries. For monitoring
long-term disability changes in Asia, a long-time series data examination would be
required. A clear understanding of the prevalence of changes in disability may offer
insight into future patterns of disability, thereby helping planning for suitable services
for the ageing population.
The growing research interest in the disablement process (Verbrugge & Jette 1994),
has found disability to be a dynamic process (Manton 1988; Crimmins & Saito 1993;
Beckett et al. 1996; Colvez et al. 2003; Gill & Kurland 2003; Hardy & Gill 2004; Peres
et al. 2005). Disability was traditionally considered irreversible, but recent evidence has
demonstrated that recovery from disability is possible, which means the changes in
disability may include non-linear patterns rather than progressive decline (Ferrucci et al.
1996; Hardy et al. 2005; Nusselder et al. 2006). The disability process can therefore be
conceptualized as a series of transitions between different levels of disability and
independence. However, only a few studies have considered the trajectories of disability
and very few studies have attempted to understand various types of disability that go
further than the dichotomy of non-disabled versus disabled status (Ferrucci et al. 1996;
Rudberg et al. 1996; Barberger-Gateau et al. 2000; Romoren & Blekeseaune 2003).
In an earlier study of disability among the elderly, Romoren and Blekeseaune
(2003) investigated 434 Norwegians aged 80 years and over, with a wide variety of
trajectories of disability before death on the basis of detailed and complete follow-up
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data. The trajectories in this study were condensed into four main groups and ignored all
variations in the time course of disability, with almost half of these trajectories
including only one person. Similarly, a study by Deeg (2005), based on a larger sample
of 3107 younger Dutch subjects aged 55–85 years, characterized eight different time
courses of functional limitations and their association with chronic diseases. Although
this study described trajectories of disability present in the elderly population, the
classifications of disability courses were based on a limited set of three functional
limitations in a three-year short term longitudinal study. A recent study by Nusselder et
al. (2006), covering the years 1991-1997, provided a comprehensive overview of
disability based on a large sample of 1485 Dutch subjects aged between 15-74 years and
distinguished the nine different levels of disability based on six measurements. While
this study documents the different courses of disability types over a long period time,
the trajectories of disability for the elderly could not be presented clearly because it
included members of the general population and, therefore, the outcome of death in the
disablement process may have been overestimated.

2.2.4.3 Measure of disability
Many different instruments or scales are available for the measurement of
functional status. During earlier times, such measurements focused on functional health
status and included the Karnofsky Performance Status Scale (KPS) (Karnofsky et al.
1948),

American

Rheumatism

Association

(ARA)

Functional

Classification

(Steinbrocker et al. 1949), Physical condition, Upper extremities, Lower extremities,
Sensory components, Excretory function, and mental and emotional Status (PULSES)
profile (Moskowitz & McCann 1957), Katz index of Activity of Daily Living (ADL)
(Katz et al. 1963), Barthel Index (Mahoney & Barthel 1965), and Instrumental
Activities of Daily Living Scale (IADL) (Lawton & Brody 1969). These health status
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measures go beyond the measurement of disease to focus on physical functioning
among at-risk groups such as frail elderly people and disabled populations. All of these
early functional status indices were developed under medical supervision and many of
the indices are still used today or have become a basis for later adaptations.
Currently, most studies of disability among elderly people focus on the ability to
carry out the activities of daily living (ADL), which involve daily activities in the home,
at work and during leisure time. In the CMFAQ, the ADL items fall into two groups,
one measuring physical activities of daily living (ADL) and the other instrumental
activities of daily living (IADL). Self-reported physical and instrumental activities of
daily living (ADL and IADL) were assessed by Katz (1970), Jette and Branch (1981),
and Lawton and Brody (1969), respectively. ADLs include basic daily tasks, which need
to be performed by all people regardless of gender, culture, housing conditions,
environments and leisure time interests (Avlund & Schultz-Larsen 1991). They include
bathing, eating, dressing, using the toilet, walking, transferring from bed to chair, and
grooming (Katz et al. 1963; Mahoney & Barthel 1965; Katz et al. 1970; Jette & Branch
1981). IADLs contain more complex, outgoing activities, which are indispensable for
living an independent life in society (Lawton & Brody 1969; Spector et al. 1987;
Avlund et al. 1993; Avlund et al. 1994; Avlund et al. 1996; Fillenbaum et al. 2000).
Most often, measures used in IADL are telephone use, public transport use, shopping,
cooking, doing housework, managing money and taking medicine.

2.2.4.4 Determinants of disability
In the disablement process as proposed by Verbrugge and Jette (1994) (figure 2.1),
predictors of disability are placed into three classes of variables. First, risk factors
including predisposing factors that affect the presence and severity of impairment,
functional limitations and disability. Second, intra-individual factors which are intrinsic
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to individuals, such as lifestyle and behaviour changes, psychosocial attributes, coping
or activity accommodations. They represent the reactions of the individuals confronted
by impairment, functional limitation or disability. Third, extra-individual factors are
environmental factors resulting as a consequence to impairment, functional limitation or
disability, such as medical care and rehabilitation, medications, external support or
modifications to the environment. All these factors could impact upon the process by
preventing, delaying or even advancing a person’s move from independence to
disability.
Another approach to the wide variety of factors that influence the occurrence of
disability is to categorize them into non-modifiable and modifiable factors. Among the
non-modifiable risk factors are demographic factors such as age and gender which can
not be changed by a health provider. Increasing age is an important factor causing
disability (Guralnik et al. 1993; Avlund 2004) and females have been consistently found
to be have a higher risk of disability than males (Peek & Coward 1999; von Strauss et al.
2003).
It is important to clarify potentially modifiable determinants of functional decline,
including both non-behavioural and behavioural factors (Aijanseppa et al. 2005).
Variations of socioeconomic status (SES) in health have been observed and the role that
SES plays in declining functional disability in elderly people is of concern (Grundy &
Glaser 2000; Beydoun & Popkin 2005; Coppin et al. 2006). For example, low SES is
often directly related to multiple physiological impairments, which can explain the
relationships between poor education and functional limitations (Coppin et al. 2006).
Marital status (Pienta et al. 2000) and household composition (Avlund et al. 2002) can
play a role in maintaining good health for elderly people in later life. Several studies
have examined heath-related risk factors for functional status decline. Alcohol use
(Lacroix et al. 1993; Strawbridge et al. 1998) and a lack of physical exercise (Wu et al.
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1999) have both been associated with an increased risk of disability.
The most common causes of disability are related to other health conditions. It has
been reported that the presence of more than one chronic disease in an individual is
related to the presence of disability and future risk of disability (Beland & Zunzunegui
1999; Fillenbaum et al. 2000). According to the World Health Organization (2001),
depression is the leading cause of disability worldwide. Several studies demonstrated an
association between depression and functional decline. The association that depression
affects disability is supported by several recent longitudinal studies (Bula et al. 2001;
Mehta et al. 2002; Wang et al. 2002). Van Gool et al. (2005) that also highlighted
reductions of depression may help slow down the process of disablement.
To date, many studies have considered disability as a time-fixed variable and have
not taken changes in disability into account during the study of the development of
health changes. Consequently, a clearer understanding of the dynamics of disability and
related contributory factors is necessary and is certainly one of the intentions of this
research study.

2.2.5 Depression

2.2.5.1 Definition of depression
According to the World Health Organization (2008), depression is defined as a
common mental disorder that presents with depressed mood, loss of interest or pleasure,
feelings of guilt or low self-worth, disturbed sleep or appetite, low energy and poor
concentration. Depressive symptoms can become chronic or recurrent and lead to
substantial impairments in an individual’s ability to take care of their everyday
responsibilities. At worst, it can lead to high mortality because of suicide. Another
definition of depression is a medical illness characterized by persistent sadness,
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discouragement and loss of self-worth and can be accompanied by feelings of reduced
energy and concentration, sleep problems, decreased appetite and weight loss (Burrows
et al. 1995; Reynolds 1996). In general, depression is a psychosomatic disorder that
affects individual’s mood changes, physical functions and social interactions with
depressive causes and symptoms varying greatly from person to person.

2.2.5.2 Development of depression
In addition to chronic disease and functional disability, depression is also
considered a main health care problem in the elderly. Unfortunately, in most parts of the
world, depression is not regarded with the same level of importance as chronic disease
and/or disability. In respect of this, however, major depression is now the leading cause
of disability diagnosed globally and ranks fourth in the ten leading causes of the global
burden of disease (World Health Organization 2001). Furthermore, it is anticipated that
depressive illness will be the second leading cause of the global disease burden in 2020
(World Health Organization 2004).
Depression is the most common mental health disorder in elderly populations and
the prevalence of depression in the elderly appears to be high all around the world.
Depression may be complicated by many factors affecting elderly people. However,
depressive feelings are often not diagnosed until symptoms become extreme and, as a
result, the incidence of depression is often underestimated (Burrows et al. 1995;
Reynolds 1996). According to two comprehensive reviews of depression studies, the
range of depression prevalence rates varied enormously (Blazer 2003; Djernes 2006).
The prevalence of depression varied from 0.8% to 49% among community-living
elderly in western countries, while the prevalence of depression in Asian countries in
the elderly ranged from 32.3%-34.6% in Japan (Wada et al. 2004) and 26-43.4% in
Taiwan (Liu et al. 1997; Lu et al. 1998; Chong et al. 2001; Chiu et al. 2004).
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To better understand the prevalence of depression, it is desirable to look separately
at different levels of depression. According to a review by Blazer (2003), in some
western countries the prevalence of depression among community-living elderly was
similar for both minor depression (from 4% to 12.9%) and major depression (from 0.8%
to 13%). In contrast, Djernes’s (2006) study found that the prevalence of depression
among community-living elderly Caucasians was higher in minor depression (from
1.2% to 25%) than major depression (from 1.0% to 9.4%). According to both studies,
similar prevalence rates were found for major depression but not for minor depression
and the prevalence rate estimates of major depression were lower compared to minor
depression. Although these reviews have recognized that depression was common in
later life, most of them have been limited in their attempts at reviewing the development
of depression and were not based on non-western countries.
Even though it has been acknowledged worldwide that depression increases with
age, there is a lack of reporting about the prevalence of depression among
community-living elderly people and there is a particular lack of any longitudinal
studies. Most studies about the prevalence of depression are based on cross-sectional
studies instead of longitudinal studies, therefore not enabling us to see the true
development of depression in the same population over time. To date, it is unclear
whether the trends of depressive symptoms consistently increase over a long period of
time and relatively little information is available on trends in depression among the
elderly residing outside of western countries. Therefore, to gain a better understanding
of mental health affecting the elderly, it is important to examine the prevalence of, and
changes in, depression status affecting the elderly.
Depression is the most common mental health disorder and significantly decreases
quality of life in old age (Blazer et al. 1991; Doraiswamy et al. 2002). The limited
number of longitudinal studies researching depression have shown an association
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between poor physical health and the onset depression or between poor physical health
and persistent depression (Phifer & Murrell 1986; Kaplan et al. 1987; Sargeant et al.
1990; Kennedy et al. 1991; Callahan et al. 1994; Henderson et al. 1997). Three
community studies, Benarie (1990), in Cape Town, Copeland (1992), in Liverpool and
Henderson (1997), in the eastern states of Australia, found that persistent depression
was associated with an elevated probability of (early) death. Although standardized
clinical interviews were used to assess depression in the three studies, these studies
focused on only two points in time and thus may have missed the actual changes in the
depression process.
Depression can be a dynamic phenomenon, the effects of which may fluctuate. The
community follow up studies by Kua (1993), in Singapore and Denihan et al. (2000), in
Ireland, found that depression could both increase and decrease over time and was
related to high mortality. While these two longitudinal studies assessed depression using
a standardized interview design among community living elderly they were limited in
classifications of depressive symptoms and involved only a few participants. Again, the
whole picture of changes in depression could not be obtained because of the short-term
longitudinal data design, with only two points of data collection in time being used for
both studies.

2.2.5.3 Measure of depression
Depression measurement became an important health measurement tool in the
second period of health status measures. These mainly focused on mental health, such
as the Beck depression inventory (Beck et al. 1961), Zung depression scale (Zung 1965),
Hamilton depression scale (Hamilton 1967) and the Goldberg general health
questionnaire (Goldberg & Hillier 1979). During the mid-1970s, problem-specific
measures became the trend and they were developed to screen for cognitive problems.
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These included Mini-mental state (Folstein et al. 1975), Short-portable mental state
(Pfeiffer 1975) and were followed by depressive symptoms measurements, such as the
Short Psychiatric Evaluation Schedule (SPES) (Pfeiffer 1979).
With respect to a multidimensional approach, many researchers recommend the
Older American Resources and Services Center (OARS) and the Multidimensional
Functional Assessment Questionnaire (MFAQ) (Fillenbaum 1988). In the Chinese
version of the MFAQ (CMFAQ), five dimensions of personal functioning are evaluated
and one of these dimensions is mental impairment. Several indicated questions relate to
mental health, such as the short portable mental status, life satisfaction, short psychiatric
evaluation schedule (SPES) and the self-assessment of mental health.
SPES was developed by Pfeiffer (1979) as a simple summative self-report index of
the scope of psychopathology and is the main tool used to evaluate somatic symptoms,
psychological symptoms, sleep disturbance and others for the assessment of mental
health. For the purpose of this study, SPES is a valid and reliable instrument for
measuring mental health and was selected to screen those who are at risk of depression
and in need of care services. SPES can be treated as a separate, objectively scored scale
(Pfeiffer 1979) and has been recommended as a measure of mental health for elderly
people (Edinberg 1985).

2.2.5.4 Determinants of depression
In the absence of a suitable theoretical framework for the study of depression, it
was decided to use a psychosocial model of functional disability (Verbrugge & Jette
1994; Fiksenbaum et al. 2005). For this study, the effects of extra- and intra-individual
risk factors on depression should be explored because symptoms of depression are
multifactorial and individual in these causes.
The effect of ageing on increasing the risk of developing depression remains
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unclear. While old age has not been found to be associated with high rates of diagnosed
depression, Blazer et al. (1991) found the very elderly suffered fewer depressive
symptoms. In contrast, Mirowsky and Ross (1992) found older age (80+) is associated
with significant high levels of depressive symptoms. Roberts et al. (1997) argued that
age in itself is not a risk factor for depression. This point of view is challenged by
existing empirical studies that report inconsistent results for depression in old age.
The gender difference in prevalence and incidence rates of depression is one of the
most consistent findings in psychiatric epidemiology. Several studies examining
biological and psychosocial theories have reported that depression is more common in
women than in men (Nolen-Hoeksema et al. 1999; Nolen-Hoeksema 2001; Mathers et
al. 2002; Nolen-Hoeksema & Ahrens 2002). In contrast, the Bogner and Gallo (2004)
study, which was a population-based 13-year follow-up survey of community-living
adults living in East Baltimore (USA), found that depressive symptoms did not differ
with gender. Potentially, however, it could be argued that gender differences in rates of
depression reflect differences in help-seeking behaviour or in symptom reporting and
these factors may be different in different settings.
There is evidence that the course of depression is influenced by SES (Macintyre et
al. 2001; Lorant et al. 2003; Muramatsu 2003; Stansfeld et al. 2003; Everson-Rose et al.
2004; Koster et al. 2006). For example, poverty can contribute to social exclusion and
isolation. While the effects of lower socioeconomic status have a negative influence on
depression, the effect of SES differences on changes in different depressive symptoms
have yet to be examined. Furthermore, there is a growing belief that socioeconomic
status results in different experiences with stress and social support (Pearlin 1999).
According to some researchers, people who receive less emotional and practical
support are more likely to experience a higher incidence of depression (Wilkinson &
Marmot 2003; Travis et al. 2004). It is expected, therefore, that when people lack
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support, such as elderly people who were not married (Bebbington 1987; Li et al. 2005)
or live alone (Joutsenniemi et al. 2006), they are more likely to experience depression
symptoms in later life. The actual type of non-support may vary depending on the
individual’s depressive symptoms. Therefore, further research is needed to examine
which specific depressive symptoms can be influenced by living arrangements.
Health-related behaviours may play a role in the development of lifestyle-related
depression (Fine 2001; Ostacher 2007). Previous studies have found that healthy
lifestyles which include regular exercise (Singh & Fiatarone Singh 2000; De Moor et al.
2006; Lindwall et al. 2007) and no alcohol problems (Graham & Schmidt 1998;
Kirchner et al. 2007) are associated with lower rates of depression. In contrast, a three
year longitudinal study argued that having more drinking problems was associated with
fewer depressive symptoms (Schutte et al. 1995). Because little is known about the links
between risk behaviours and changes in depressive symptoms in community-living
elderly, further research based on a longitudinal approach is warranted.
Physical health problems not only coexist with depression, but can also predict the
onset and persistence of depression (Geerlings et al. 2000). Both chronic disease and
disability have been found to be significantly associated with increased depressive
symptoms. Chronic diseases such as arthritis, heart disease and diabetes have important
roles associated with depression in later life (Dunlop et al. 2004; Astle 2007). In
addition, disability has been found to have a marked independent impact on depressive
symptoms, being an indicator of underlying physical, cognitive or emotional
dysfunction that can result in the onset of depressive symptoms (Dent et al. 1999; Bruce
2001; Yang & George 2005). In recognition that there may be inconsistent changes of
health status during the ageing process, we know relatively little about the changes in
depressive symptoms and the association with other health status over time. It is
important to identify the vital link between chronic disease and depression, as well as
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between disability and depression. It would, therefore, be beneficial to gain a better
understanding of changes in depression and its association with chronic disease and
disability over time using longitudinal data. It would also be beneficial to assess the
relative effectiveness of different mediators in the depression process over time.

2.2.6 Relationship between chronic disease, disability and depression
Verbrugge and Jette (1994) argue that health decline rarely affects only a single
system, that chronic disease, disability and depression may interact to create feedback
loops. Functional disability has been found to mediate the association of chronic
diseases with depression (Dunlop et al. 2004). Consequently, chronic disease, disability
and depression are three important factors of life that are closely and deeply
interdependent. We know that chronic disease, disability and depression can have an
effect on each other over time and it is complicated to disentangle the causality between
them. There are some longitudinal studies that have helped to classify these processes,
finding that physical illness and poor mental health are related over time (Aneshensel et
al. 1984; Ormel et al. 2002; Kelley-Moore & Ferraro 2005). Although much of the
research has specified unidirectional and reciprocal relationships, only one study has
tested all three domains of health over time (Kelley-Moore & Ferraro 2005). In this
study, the researchers showed no association between disability and depression, but did
not test the direct effect between them simultaneously. Moreover, most previous
research evaluating the relationship between the three health domains has not tested for
common causes of the three health outcomes simultaneously.
While research focusing on health issues is increasing, studies focusing on the
causal relationship between the three domains among the elderly are rare. Moreover,
knowledge regarding the changes of health and their interaction in Taiwanese elderly
people is even more limited (Chiu et al. 2004; Chiu et al. 2005). A better understanding
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of the mutual relationship will help avoid unnecessary costs, improve care provision and
quality of life, as well as improve long term health outcomes in the elderly population.

2.2.7 The ultimate in health
Death is not only an important predictor of the burden of disease, but it is also an
important outcome often associated with declining health, depression and disability. An
Italian longitudinal study on ageing found functional disability as a strong predictor of
death in the elderly at the four-year follow-up stage (Noale et al. 2003). In order to have
a comprehensive overview of disability, the specific combinations of different aspects
of the level of disability over time, including death, should be considered. Given the
apparent dynamic nature of disability, more investigation is warranted to better
characterize the changing disability process among the elderly population.
Furthermore, we know rather little about how depressive symptoms change over
time in old age, as well as its relationship to death. A review by Saz and Dewey (2001)
demonstrated there was an increased risk of mortality associated with depression in old
age. Another study also found the coexistence of diabetes and depression is associated
with a significantly increased risk of death (Egede et al. 2005). It appears from these
results that mortality may or may not be directly due to depression alone, but rather in
combination with poor health status in individuals suffering from depression. As
reported in the previous studies, the mortality rate for elderly people with depression is
reported to be high and the roles of chronic disease and/or functional disability were
unclear. Accordingly, the transition and time course for chronic disease, disability and
depression, as well as its association with mortality, remains ambiguous and warrants
further investigation.
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2.3 Service use

2.3.1 Introduction
The cost of both medical and social services is rising worldwide (Coulton & Frost
1982) and it is recognized that the elderly in the population are disproportionately heavy
users of health care services (Wolinsky & Johnson 1991; Oldehinkel 1998; Shah et al.
2001; Polder et al. 2002). Physical diseases (Lam et al. 2003; Arredondo et al. 2005),
disability (Lubitz et al. 2003; McColl 2005), depression (Katon et al. 2003; Himelhoch
et al. 2004; Koopmans et al. 2005) and mortality (Kim et al. 2005) all lead to increased
service use and associated costs. This includes the use of hospital care, nursing home
care, home care, primary care, medication costs and other services that are provided by
either formal or informal health care systems (Soldo & Manton 1985). A major reason
for higher expenditure in the average health care of elderly people compared to that of
younger people is the higher prevalence of illness, as well as a greater need for care
(Wolinsky & Johnson 1991; Rice 2004).
The appropriate health care delivery system for elderly people becomes an
increasing concern in long term care provision. In Wan’s study (1987), it was found that
the use of medical and social services were related. In particular, an increase in the use
of physician services is concomitant with an increase in the use of social services.
Although a heavy use of medical services by the elderly is recognized (Polder et al.
2002; Natarajan & Nietert 2004), the use of social services is not quite clear. Most
studies measure service use only through the use of physician services, as opposed to
the use of a broad range of other services. In Taiwan, the proportion of the social service
budget spent in long term care is relatively small and the problem of long term care
includes a lack of care providers and facilities, the expense of care and the difficulty
coordinating medical and social service care (Yang 2002). Little information is available
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to allow health-related planning for the elderly population because relatively little is
known about the use of, and demand for, medical and social services among
community-living elderly populations.
The ageing population and the increasing need for services have created a great
need to recognize what causes people to use different services. Most research on service
use is limited to the study of predictors of institutional- or community-based services
without considering the changes of use in different services among the elderly over time.
Therefore, it is critical to understand and further investigate the trends in medical and
social service use, as well as what influences the need and the use of these services
among the community-living elderly as such investigations can help predict future
demands for service provision.

2.3.2 Definition and measure of service use
Service use was defined as receipt by, or benefit to, elderly people as performed
by organizations or individuals. The past two decades have witnessed substantial
increases both in the demand for services and in the costs of health care services.
Medical service typically refers to people who are considered unhealthy and in need of
formal care (Maurana et al. 1981). Social services, which are low-cost and readily
available, have served as important additions to health care and treatment for the elderly
who are in need of informal care, such as supportive services (i.e., personal care, meal
preparation) and remedial services (i.e., recreational service, physical therapy)
(Fillenbaum 1988). They often support medical services, but do not replace them, and
play a main role by increasing social support.
The selection of measures of service use is an important criterion for the success
of predictive models. Depending upon the source of care (e.g., physician care visits,
hospitals care or community care) and aspects of use, many indices have been identified
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for measuring health service use (Maurana et al. 1981) and social service use
(Fillenbaum 1988). As previously discussed, because services were mainly measured as
medical services, there are no standard measures for social service use.

2.3.3 Determinants of service use: Andersen’s behavioural model
Andersen’s behavioural model (1968) is the most frequently used analytical model
in the study of health service by the elderly (Wan 1989). Numerous researchers have
attempted to develop and test comprehensive theoretical models to identify the factors at
play in explaining the use of health care services (Andersen 1968; Antonovsky 1972;
Purola 1972; Janz & Becker 1984). However, the behavioural model of Andersen (1968)
represents one multi-disciplinary attempt to bring together economic, health care-related,
socio-cultural and psychological factors.
Andersen (1968) defined health services use as a function of three components:
predisposing, enabling and need (Figure 2.2). Andersen and Newman (1973) further
developed a conceptual model, called the behavioural model of use, to determine the
use of health services. The predisposing component relates to demographic,
socio-structural and attitudinal-belief variables, irrespective of the underlying condition,
such as gender, age and social status. The enabling component includes both family and
community resource variables that are required to seek and obtain care. Furthermore,
people may not seek help until they feel the ‘need’ to address their own health or
illnesses. Finally, the ‘need’ component includes an individual’s perception of illness
and the limitations that it inflicts on daily activity and professional judgment (Andersen
& Newman 1973). The health-related need variables are the most important factors in
predicting the use of health services and community-based programs, followed by
predisposing and enabling variables (Andersen 1968; Wolinsky 1994; 1995; Penning
1995).
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Figure 2.2 Andersen’s behavioural model of health service use
Source: adapted from Andersen and Newman (1973)

The likelihood of using services is determined by a complex relationship between a
pathological condition and a variety of social, demographic, behavioural and
environmental factors. Based upon this assumption, the behavioural systems approach,
developed by Andersen and Newman (1973), may be an appropriate theoretical
framework for considering the use of health services as a type of individual behaviour.
This approach presumes that differential use of services is a function of personal
attributes, enabling factors and need-for-care factors.
Previous studies have examined the predisposing factors in relation to service use
and the mixed findings on this issue will now be briefly discussed. According to a study
by Keene and Li (2005), advancing age and being female were predictive of more
medical and social service use. The contribution of gender and race differences in health
service use has also been addressed in a number of studies (Dunlop et al. 2002; Lun
2004; Suominen-Taipale et al. 2006). Other research has reported no gender differences
in service use (MacIntyre et al. 1996; MacIntyre et al. 1999). Although lifestyles have
been linked to the status of health and health service use (Artalejo et al. 2000; Ostbye et
al. 2002), the relationship is uncertain because of a lack of studies linking physical
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activity and alcohol problems to the use of both medical and social services.
Enabling factors explain differences in the resources available to the individual in
using services, such as socioeconomic status, marital status and living arrangements.
Previous studies reported that medical and social services are generally more accessible
to, and utilized by, certain groups, such as those with higher socioeconomic status
(Moon et al. 1998; Van der Heyden et al. 2003). One study has found that divorced
participants were more frequently hospitalized than married people, suggesting that
married people were generally healthier and required fewer medical services (Joung et
al. 1995). Singles, as compared to married people, were found to use health care
services less frequently except for consulting with a physician (Ahmad et al. 2004). It
can be argued, therefore, that living arrangements may have similar effects to marriage,
as a protective factor in relation to health and the use of services. However, conflicting
findings were found in the research, as people who lived alone were not always using
more medical and social services (Bowling et al. 1991; Iliffe et al. 1992). The literature
in relation to enabling factors does not present a consistent message. It is, therefore,
important to explore the roles of enabling factors and their effect on changes in service
use.
Several studies have examined the need factors in relation to service usage. Need
factors include perceived and evaluated physical, functional and mental health status,
which is recognized as the most immediate predictor of service use (Wan & Odell 1981;
Andersen 1995; Calsyn & Winter 2000). According to many researchers, service use
among the elderly is primarily associated with their needs as defined by their chronic
disease (Lam et al. 2003; Himelhoch et al. 2004; Arredondo et al. 2005), disability
(Slivinske et al. 1998; Lubitz et al. 2003; Bookwala et al. 2004; McColl 2005) and
depression (Badger 1998; Katon et al. 2003; Himelhoch et al. 2004; Koopmans et al.
2005; Pot et al. 2005). However, most studies have not taken into account the influence
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that specific chronic diseases, disability status or depressive symptoms can have on the
use of different services. To shed new light on the influence of needs factors on the use
of services, the investigation of health status change and its impact on each specific
medical and social service use is needed.

2.4 Interrelationship of health status and service use
The major purpose of measuring health status is to estimate the need for services
and the use of services. One critical issue that remains to be addressed in future research
is whether or not health status is the cause, or the consequence of, changes in service
use. Health status has been found to be the main determinant of both formal and
informal service use among elderly people (Wan 1987; Mossey et al. 1989; Edelbrock
et al. 2001; Broe et al. 2002; Edelbrock et al. 2003). One study also found that more use
of formal services is associated with more informal care, which means more service use
and social support is related to poor health (Penning 2002). Hence, there are complex
interrelationships between health status change and service use. With the inconsistent
changes of disability and depression during the ageing process, little is known about the
development of health, including death, and the effect of service use over time.
One of the most difficult challenges in geriatric care is translating disability,
depression and the existence of certain diseases into a suitable prescription for a service
package. Gerontology research and geriatric service planning would clearly benefit
from longitudinal studies that allow greater insight into of the ageing process. Therefore,
a longitudinal study will be beneficial in identifying the process of ageing and
separating the affects of ageing from the affects of physical and mental health on
selected aspects of their health. Clarifying the role of age and the causal interpretation in
this relation could help shed light on the prospects and limits on the use of service by an
ageing population (Gurland et al. 1988).
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While poor health status accompanying the increasing use of health care service
has been raised, it can be argued that the use of services can impact on changes in health
status. To date, there is a lack of investigation into the relationships between social
service use and health outcomes of disability and depressive processes. Therefore, this
may be a good reason to consider the reverse pathway between health status and service
use in which the ongoing use of services leads to an improvement in disability and
depression consequences. A better understanding of which type of health care provision
should be made available to elderly people could also help delay health decline and
improve health outcomes. This would assist policy makers and health care
administrators in organizing and planning for successful ageing.

2.5 The social context of ageing in Taiwan at the end of the 20th century

2.5.1 The current generation of elder people in Taiwan
Lue (2003) pointed out that Taiwan’s welfare service still relies on family much
more than on state. The high proportion of Taiwanese elderly who live with relatives
usually is very different to living arrangements of the elderly in western countries.
According to the Old-age Living Survey 2005 issued by Department of Social Affairs,
Ministry of Interior (2006), 81.2% of Taiwanese old people live with their families,
61.7% with their children and 19.5% with a companion (spouse or carer). There is no
real change in the proportion living as couples only, and the increase is rather in those
living alone, and some shift to living with spouse and children or to living only with
children, on the death of a spouse. In comparison with the analogous 1989 survey, when
73% of elderly respondents responded that they ‘want to live with their children’, 51%
responded that this was the case in 2005. While there has been a shift, these data
indicate a continuing over-reliance on the family in building an aged welfare delivery
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system, which is risky, especially given trends in changing family structure in Taiwan.
The structure of the aged population in Taiwan is different from that in most
Western countries. This could be due to the mass migration of Chinese soldiers from
mainland China to Taiwan during the civil war in the late 1940s through to the 1950s
(when the Nationalist government retreated to Taiwan after the Communist takeover of
the mainland) (Chang 2003). It is therefore, expected that men are over-represented in
the Taiwanese older population compared to western countries. This greater
representation of older men may provide insights into factors associated with poorer
survival of men in western nations.
It also appears that socio-economic status among the present cohort of elderly
Taiwanese is not differential. As identified in the Chiu et al. (2005) study, very small
proportions were in professional or clerical occupations and a high proportion of
women were housewives. This could be related to a low level of education that was
accounted for by the unpopularity of formal education during their childhood, a time
when China was war-torn and when Taiwan was under Japanese control (1895-1945).
This lack of marked SES differentials may well suppress the probability of finding the
kinds of SES-related gradients in health status that have been found elsewhere. There
may, however, be widening gradients in wealth of future cohorts of elderly Taiwanese
that could see lower SES elderly trail behind their increasingly well off generations.
The World Health Organization (1989) proposed that cooperation between medical
care providers and social family caregivers should be the basis of primary care for
elderly people. Taiwan faces a rapid increase in need for long term care with the
increase in the ageing population. It is important, therefore, to find a sound interface of
medical and social support that will benefit recipients. National Health Insurance was
implemented in 1995, but only covers the benefits of hospital services for long-stay
patients, while most long-term care services were excluded from the plan. Even today,
41

Chapter 2

aged welfare provision in Taiwan is still very poor (Hwang 2003; Wu 2004; Fu & Qiu
2005). While basic levels of both institutional and community care services have
developed since the 1990s in Taiwan, they are not organized into, nor delivered as, an
integrated system. They are organized instead through two different bureaucratic
systems. The Department of Health coordinates medical services and the Ministry of the
Interior coordinates social services, even though both are under Executive Yuan, Taiwan
(Yang 2002). Under this kind of situation, many disadvantaged elderly people cannot
receive sufficient welfare support. Addressing the shortages of long-term care and
delivery systems are therefore urgent needs (Fu & Qiu 2005).

2.5.2 Previous studies of gerontology research in Taiwan
In this section, an overview of previous studies of the longitudinal study of ageing
is presented. Dr. Herng-Chia Chiu, at Kaohsiung Medical University, developed the
Chinese-version of the Multidimensional Functional Assessment Questionnaire
(CMFAQ) in 1991, responding to the current trend of multidimensional measures of
health status. The validation procedure was examined by the research team in 1997
(Chiu et al. 1997) (Table 2.1). The CMFAQ was applied to a series of studies on
community-based surveys, disability assessments of institutionalized elderly people and
clinical geriatric assessments. The San-Min CMFAQ cohort represents the pre- 1930
birth cohort, which is unique because very few studies have longitudinal data sets in an
elderly cohort covering 10 years in Taiwan. The publications based on CMFAQ data set
are summarized in Table 2.1.
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Table 2.1 Publications using the CMFAQ Data
Journal Article
Aim
Period
1 Chiu, H.C., Hsieh, Y.H., Mau, L.W. & Lee, M.L. (2005) Associations To examine the effects of socio-economic status (SES) on 1994–1998
between Socio-economic Status Measures and Functional Change among changes in functional abilities
Older People in Taiwan. Ageing and Society, 25, 377-395.
2

Chiu, H.C., Mau, L.W., Tsai, W.H., Hsieh, Y.H., Liu, H.W. (2004) Chronic To identify medical predictors of the incidence of ADL 1994–1998
Medical Conditions as Predictors of Functional Disability in an Older disability.
Population in Taiwan. Australia Journal of Ageing, Vol.23, No.1, 20-25.

3

Chiu, H.C. & Mau, L.W. (2002) The Use and Perceived Need for Services of To evaluate the use of and perceived need for long-term 1994–1998
Community Elderly Person- a cohort study of 1994-1998. Journal of Taiwan care services
Public Health, Vol.21, No.6, 411-419. (in Chinese)

4

Chiu, H.C., Mau, L.W., Liu, H.W. (2000) Physical Health Status of The To understand the physical health status ratings of the 1991
Community and Institutionalized Older People in Taiwan. Hallym community and institutionalized elderly
International Journal of Ageing. Vol.2, No1, 61-69.

5

Chiu, H.C. & Hsieh, Y.H. (1998) The Effect of Widowhood on Physical, To examine the effect of widowhood on health status and 1994–1998
Mental, and Social Functioning of the Community Elderly. Journal of the time effect on health status of the widowed group.
Taiwan Public Health, Vol. l7, No 5, 423-431.(in Chinese)

6

Chiu, H.C., Chen, Y.C., Mau, L.W., Shiao, S.H., Liu, H.W., Huang, M.S.
(1997) An Evaluation of the Reliability and Validity of the Chinese-Version
OARS Multidimensional Functional Assessment Questionnaire. Journal of
Taiwan Public Health, Vol. l6, No 2, 119-132. (in Chinese)
Thesis
1 Hsieh, Y.H. (2001) The Impact of Use of Services on Health among
Community Elderly - followed 1994-2000 panel study (in Chinese)

To present the evidence for reliability and validity of the 1994
CMFAQ as used in Taiwan

Aim
To evaluate the impact of use of services on health based
social support theory

Period
1994-2000

2

Lee, P.S. (2002) Determinants of Medical Services Use among Community
Elderly - followed 1994-2000 panel study (in Chinese)

To evaluate the use of medical services of elderly people
residing in community by CMFAQ

1994-2000

3

Cheng, Y.F. (2004) Influence of Diabetes Mellitus on Medical Use of the
community elders-a longitudinal study (in Chinese)

To examine effective factors associated with medical use
among elderly people with diabetes

1998-2000
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Chapter 3
Research methodology

A ten-year longitudinal study provides the data for this research. In this chapter, the
overall and specific aims of the study, research structure and assumptions for hypothesis
development are addressed. Study design and methods, study population, data collection,
study sample, survey instrument and study measurements are discussed. Finally, the
chapter concludes with data management, analytic design and ethical issues.

3.1 Aim
The main purpose of this study was to assess the whole picture of health status
change and the interrelationship with health care service use during the ageing process.
The ultimate goal of the study presented here is to supplement knowledge on the health
status and association of health status with service use of the elderly for gerontological
research and the formulation of public policy related to medical care, insurance and
social welfare for the elderly in the near future. Based on longitudinal databases of
repeated and related surveys, this study might provide sufficient evidence to understand
real changes of health status and unmet needs, enabling policy makers and care
administrators to provide better care and improve the quality of life of older adults in
Taiwan.

3.2 Research structure
To explore the health status changes and investigate determinants of health care
behaviour of the elderly in Taiwan, this study adapts ideas, as its foundation, from
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models of ‘the disablement process’(Verbrugge & Jette 1994) (see section 2.2.2) and
‘health behaviour’ (Andersen & Newman 1973) (see section 2.3.2).
Figure 3.1 presents a conceptual framework for this study, investigating the
interrelated and complicated relationships between (changes in) multidimensional health
status and services use in one integrated model.

Predisposing

Enabling

Personal and
Social attributes

Need

Use

Time 1

Time n

PH

PH

FS

FS

MH

MH

Note: FS=Functional Status
MH=Mental Health
PH=Physical Health

Time 1

Time n

MEDS

MEDS

SOCS

SOCS

MEDS=Medical Service Utilization
SOCS=Social Service Utilization

Figure 3.1 Conceptual framework of the relationship between (changes in)
multidimensional health status and service use
The key dimensions of this framework can be specified in three parts. The first part
is predisposing and enabling factors: personal and social attributes that may predispose
individuals to seek help; enabling factors such as knowledge about the services and
formal and informal support. Personal and social attributes may increase or reduce
health decline and have a positive or negative influence on service usage. These
contributory factors which may help to explain variations in health status and service
use include multiple personal information, social and behaviour attributes such as age,
gender, marital status, education, income, occupational level, alcohol, exercise and
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living arrangements in the health behaviour model.
The second part is need factors, which concern multidimensional health status with
indicators including chronic diseases, functional health and mental health status.
Understanding the relationships between disability and depression and their interaction
with chronic diseases are particularly important for the causal interpretation of the
relationship between disability and depression in the elderly with a comparatively high
prevalence of specific chronic disease or multiple chronic diseases.
The third part is concerned with the use of services and with assessment of service
use by (changes in) chronic diseases, disability and depression. Service use includes
both medical services and social services. There are many, as yet uncertain, issues
relating to the development of indices of inequality or disparity in service use. Therefore,
the association of health and service use, and the relationship of health indicators to
various health and social service usage, are explored in this study.
Briefly, this study integrates and revises the concepts associated with the
‘disablement process’ and ‘health behaviour model’ to generate a comprehensive model
in assessing the change in health status and the relationship with service use. This
framework indicates the multidimensional health status change and service use over
time and to what extent service use is related to health status. Furthermore, how service
use can be predicted by each construct individually and the relative influences of a
variety of personal and social factors on health status and use behaviour are also
assessed.

3.3 Research questions
The main questions to be addressed in this study are as follows:
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Representativeness of cohort:
A. How did response at follow-up vary from non-response in the six rounds panel
study? (chapter 4)
Specific study questions are:
a1. What are the characteristics of respondents who completed interviews and of
non-respondents who were lost to follow-up during the six waves of data collection
within a ten-year period?
a2. Were the characteristics of respondents and non-respondents different and/or were
they related to outcomes of health status?

Cross sectional analyses:
B. What is the prevalence of chronic disease, disability, depression and service use
at each wave of the study? (chapters 5, 8)
Specific study questions are:
b1. What is the prevalence of chronic diseases, disability and depression at each of the
survey times?
b2. What is the prevalence of medical and social service use?

Trends analyses:
C. What are the changes in health status and service use over time? (chapters 6, 8)
Specific study questions are:
c1. Are the changes in (trends of) chronic disease, disability, depression and service use
consistent across survey years?
c2. What are the main factors that predict (trends of) chronic diseases, disability,
depression and service use?
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D. How do disability and depression develop over time and what are the
interrelationships with service use? (chapter 9)
Specific study questions are:
d1. Are the trajectories of disability and depression influenced by different service use?
d2. What are the main factors that predict the trajectories of disability and depression?

Causal pathways:
E. What are the relationships between (the development of) chronic diseases,
disability and depression? (chapter 7)
Specific study questions are:
e1. What is the pathway between chronic diseases, disability and depression?
e2. What are the main factors that influence health status changes over time?

3.4 Research design
A longitudinal study helps to identify the process of ageing and possible damage
from poor health status and the needs for care at an early stage. Improved understanding
of health status could shed light on the prospects and limits on the use of service that
can be achieved with advancing years.

The longitudinal study of ageing: 1994 CMFAQ cohort
A longitudinal study of community-dwelling elderly in the San-Min District,
Kaohsiung city, Taiwan commenced in 1994 and followed-up with six repeat surveys
over the following ten years. This study adopted a prospective study design using a
closed cohort. It included an initial baseline survey, with biennial follow-up of all
participants. There was continual surveillance of health status, service use and mortality
between 1994 and 2004. No new participants entered the study.
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As shown in Table 3.1, six rounds of data were collected in 1994, 1996, 1998, 2000,
2002 and 2004 (The researcher was involved in the 2002 and 2004 data collections).

Table 3.1 Sample size and survey schedule of the community-based elderly
Year

Duration

Total

1994
1996
1998
2000
2002
2004

Feb – May
Feb – May
Feb – May
Feb – May
Feb – May
Feb – May

1,260
1,003
874
700
589
458

Interview

Deceased

1st in-person
2nd in-person
3rd in-person
4th in-person
5th in-person
6th in-person

90
96
97
107
100

Follow-up rate
(%)*
85.7
81.4
71.6
67.7
59.5

* The follow-up rate was calculated taking deceased subjects into account

This study is based on data collected using the Chinese-version of the
Multidimensional

Functional

Assessment

Questionnaire

(CMFAQ)

from

the

longitudinal studies of the 1994 CMFAQ elderly cohort. These data were collected from
1994, when the participants were 65 years old and over, to 2004. The baseline data
collected in 1994 involved 1,260 individuals.
Baseline data on the whole elderly population was obtained from the Kaohsiung
City government. The study design was a closed cohort study based on two-stage
probability random sampling. In 1994, about 86,000 older adults lived in Kaohsiung
City, which is the second largest metropolitan area located in southern Taiwan with a
population of 1.3 million, 8% of whom were aged 65 and over in 1994 (Ministry of the
Interior 2007). Among the eleven urban administration districts in Kaohsiung city, the
San-Min District was selected for the study because the proportion of elderly people in
the population was very similar to that in Kaohsiung City as a whole. Two-stage
sampling involved random selection of 21 basic administrative units of San-Min District
and then random selection for face-to-face interviews of 50% of the elderly population
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in these units. The sampling procedure identified 1,436 elderly people eligible for
interview. Of these, 1,260 were interviewed at baseline (response rate 88%). In 2004,
458 subjects were successfully followed up (60%) after accounting for deaths. Each
interview lasted 45-60 minutes and was conducted at the respondent’s home by senior
students majoring in public health or nursing departments in Kaohsiung Medical
University.

3.5 Data collection
This study focuses on the elderly, aged 65 years and older. With a response rate of
88 per cent of the targeted sample, 1,260 older participants were successfully
interviewed in 1994. In the 1996 survey, the respondents represent survivors (aged 67
years and over) from the first wave of data collection. In 1998, 2000, 2002 and 2004
these individuals were aged at least 69, 71, 73, 75 respectively. As shown in Table 3.1,
458 study participants from the 1994 cohort of 1260 persons remained at the end of
2004.
In an attempt to ensure high retention rates in each questionnaire year, an
information letter was sent to all the participants one week before the interview to
remind them of the importance of this research and their continued cooperation.
Participants were also informed that they could contact the study investigators by
telephone and/or post if they had any questions about the interview and study process.
During each interview, individuals were classified as undertaking the interview or not
responding. If there was a non-response, reasons for this were ascertained. All
participants were re-contacted at the next wave, unless they had moved out of the study
area, refused to take part in the next interview or had died. When possible, participants
who were unable to undertake the complete interview had some sections completed by a
proxy.
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In each wave, an attempt was made to survey every respondent who had taken part
in the initial wave, regardless of whether or not they had taken part in the intervening
waves. Response rates for the follow up surveys were respectively 86%, 81%, 72%,
68% and 60%. As detailed in Chapter 4, causes for non-response include death (as
tabulated in Table 3.1), refusal and loss of contact due to unknown relocation from the
area.
The six-wave CMFAQ data set is satisfactory when compared to other MFAQ
studies. Benefiting from the series of observations (face-to-face interviews), we are able
to search for the effects of critical events in older adults’ life histories: chronic diseases,
functional status, mental health and service use. Even if respondents refused or were
lost to follow-up due to moving away, the data link for them to the Household
Registration Office was maintained, guaranteeing that mortality and date of death are
accurately recorded.

3.6 Study sample: target data for separate analyses
CMFAQ is characterised by the intent to assess current needs for services and
predict future outcomes, as a result of specific interventions in the elderly with different
functional capacities. To achieve the study goal, various cross-sectional and longitudinal
analyses of selected subsets of the data were undertaken. Details of these analyses are
reported in subsequent chapters.
Detailed information of the study population and analysis of data are reported in
each chapter.
◎ Baseline data:

• Characteristics of the baseline data set were compared to those of various groups of
non-respondents and to those who remained at the end of the ten-year study. Of
particular interest is the possible bias which would ensue if the characteristics of
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those lost to follow-up were substantially different from those continuing in the
study. Initial follow-up of the CMFAQ cohort and characteristics by different
response status are reported in Chapter 4.
◎ Whole data set:

• Analyses based on six cross-sectional data subsets allowed examination of the
prevalence of health status and service use. Summary statistics derived from the
1994 cohort were used to present an overview of health status (chronic diseases,
disability, depressive symptoms) and service use (medical and social services). The
prevalence for the three health dimensions and health care service use are reported
in Chapter 5 (health status) and Chapter 8 (service use).
• The ten-year longitudinal data set, with all respondents in each wave included
(1260+1003+874+700+589+458=4884), provided the raw data for longitudinal
analysis. Participants have varying numbers of observations (1 to 6) and varying
time intervals (2 year to 6 year) between observations. The trend of health status
(chronic disease, disability and depression), service use (medical and social service)
and the determinants are reported in Chapter 6 (health status) and Chapter 8
(service use).
◎ Full response data set excluding deceased:

• Analyses including only participants who were followed-up and completed all
interviews provided information on the pathway between chronic disease, disability
and depression in the ageing process. Participants who were lost to follow-up were
not included in these analyses. In total, 442 of the original 1260 respondents
participated in the whole six interviews. These investigations of pathways between
disability, depression and chronic diseases and their causal effect are reported in
Chapter 7.
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◎ Full response data set including deceased:

• With the (major) exception of those who died without previous loss of follow up, all
subjects lost to follow-up during the study were excluded from analyses
investigating the development of disability and depression, the association with
other health conditions and with use of services. The 810 subjects remaining
include those who completed six rounds of interviews (n=442) and those
interviewed on all possible occasions prior to death (n=368). These investigations
are reported in Chapter 9.

3.7 Survey instrument
The survey instrument used in the study was the Chinese-version of the
Multidimensional Functional Assessment Questionnaire (CMFAQ). The CMFAQ was
originally developed as an assessment instrument by the OARS (Older American
Resources and Services Center) Multidimensional Functional Assessment Questionnaire
(MFAQ) at Duke University (Fillenbaum 1988). Double translations were used, taking
into consideration cultural differences. The validation procedure was examined by the
research team (Chiu et al. 1997).
The

Chinese-version

of

the

Multidimensional

Functional

Assessment

Questionnaire (CMFAQ) was selected for the following reasons and advantages:
1) The CMFAQ can be used both for qualitative and quantitative assessment of
functioning of the older adult. It is intended to assess current needs for services and
predict future outcomes as a result of specific interventions in older adults with different
functional capacities (Wilkin et al. 1994).
2) Scaling of measures is a useful CMFAQ characteristic. Based on the results of
itemized questions, each of the five essential functioning dimensions of individual older
adults is assessed and given a score of 1 to 6. Based on these scoring measures, 1 and 2
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represent normal functioning, 3 and 4 represent dysfunction or infirmity, and 5 and 6
represent severe or total dysfunction (Fillenbaum 1988). Scaling can be used to assess
the score of an individual relative to others.
3) Its cross-cultural usefulness has been tested in several studies, most notably an
international study sponsored by the World Health Organization with the collaboration
of 27 nations (Lin 1996).
4) The Chinese-version of the Multidimensional Functional Assessment
Questionnaire has already been translated and its validity and reliability tested, as
shown in the report by Chiu and his colleagues (Chiu et al. 1997).
The CMFAQ involves 94 questions, many with sub-questions, structured to elicit
necessary information for evaluating the level of five essential dimensions of
functioning for individual older adults, i.e. social resources, economic resources, mental
health, physical health and activities of daily living (ADL). Measurement of these five
dimensions is divided into seven major sections which include the measurement
variables for each section that are described in Table 3.2. It should be noted that several
measuring scales will be taken into consideration for recruiting physiological and
psychosocial variables, such as type of diagnosed illness, Activities of Daily Living
(Physical ADL, Instrumental ADL) and Short Psychiatric Evaluation Schedule (SPES).
The CMFAQ consists of two main parts, part A and part B. Part A focuses on
functional assessment which includes five dimensions, physical health (P.H.), mental
health (M.H.), social and family health, (S.F.), economic resources (E.R.) and activities
of daily living (ADL). Part B focuses on service assessment. Ten services are examined,
as indicated in Table 3.2. For each service, receipt, extent used (by provider) and
self-assessed need for that service is determined.
Overall, the users of the CMFAQ assume that its validity and reliability is at least
comparable to the original OARS MFAQ (Chiu et al. 1997). The content validity of the
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CMFAQ was assured by item selection conducted by an interdisciplinary team that
consisted of physicians (from the Departments of Internal Medicine, Neurology and
Family Medicine), registered nurses, physical therapists, social workers and health
service researchers.

Table 3.2 Summary of CMFAQ variables and measures
Part A - Functional Assessment
Cognitive deficit measurement
Mental health status
- SPMSQ
- life satisfaction
Administrative/demographic questions
- functional psychiatric disorder
- age, gender
- self-perceived mental health
- educational level
- psychosocial variables
Social resources
Physical health status
- the extent of social contacts
- medical service use
- perceived adequacy of social contacts
- type and severity of diagnosed illness
- presence of a confidant
- medicine use
- the availability of help in time of need - vision and hearing
- disability
- supportive aids
Economic resources
Activity of Daily Living (ADL)
- presence of health insurance
- physical ADL
- need for food supply
- instrumental ADL
- subjective economic well-being
Part B - Service assessment
- Recreational
- Homemaker Household
- Personal Care
- Meal Preparation
- Nursing Care
- Systematic Multidimensional Evaluation
- Physical Therapy
- Coordination, Information and Referral
- Continuous Supervision
- Checking
Source: Fillenbaum (1988)

3.7.1 Measures on specific topics: (Appendix 1)
Detailed information on the specific dimensions follows:
Chronic disease was typically measured in the survey by response to the question:
“Has a doctor ever told you that you have the following diseases?” The diagnoses of the
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disease were based on self-report at each wave.
The 27 different types of chronic diseases reported by respondents were:
• Cataract

• Other urinary tract disorders

• High blood pressure

• Anaemia

• Arthritis or rheumatism

• Leukaemia

• Heart trouble

• Cancer

• Diabetes

• Effects of stroke

• Other stomach, intestinal disorders

• Parkinson's disease

or gall bladder problems

• Glaucoma

• Circulation trouble in arms or legs

• Cerebral palsy

• Asthma

• Muscular dystrophy

• Emphysema or chronic bronchitis

• Effects of polio

• Tuberculosis

• Thyroid or other glandular disorders

• Ulcers

• Skin disorders

• Liver disease

• Epilepsy

• Kidney disease

• Speech impediment or impairment.

There are 27 items and for each of the conditions the response was either ‘Yes’ or
‘No’ with a positive response followed by the question, “How much does it interfere
with your activities?” The coding for the answer includes “3” for ‘No’; “2, 1, 0” for
‘Yes’ and for ‘how much’, “2” for Not at all, “1” for a little and “0” for a great deal. A
response of “3” meant the individual was without illness at the present time. When the
response was “2” or “1”or ”0” it meant the individual with that disease and how much it
could interfere with the individual’s activity was either not at all, a little or a great deal.
For the purpose of this study, each of these chronic conditions was measured by
answering ‘YES’ or ‘NO’. The presence of chronic diseases was categorized as 0
disease, 1 disease, 2 diseases and 3 diseases and more (up to a possible total of 27
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diseases). The total numbers of diseases were calculated so that a total number of 3 and
over represented ‘with 3 and more disease’.
Functional disability was assessed using the Instrumental Activities of Daily
Living (IADL) (Lawton & Brody 1969) and Activities of Daily Living (ADL) (Katz et
al. 1963) scales. The sum of these items (IADL, ADL) has been shown to be effective in
capturing a full range of disability (Spector et al. 1987; Spector & Fleishman 1998). The
questions asked were as follows:
Instrumental Activities of Daily Living (IADL)
• Can you use the telephone? (phoning)
• Can you get to places beyond walking distance? (using public transport)
• Can you go shopping for groceries or clothes? (shopping)
• Can you prepare your own meals? (cooking)
• Can you do your housework? (doing housework)
• Can you take your own medicine? (taking medication)
• Can you handle your own money? (handling finances)
Activities of Daily Living (ADL)
• Can you eat? (eating)
• Can you dress and undress yourself? (dressing)
• Can you take care of your own appearance, for example combing your hair and
shaving? (grooming)
• Can you walk? (walking)
• Can you get in and out of bed? (transferring)
• Can you take a bath or shower? (bathing)
• Do you ever have trouble getting to the bathroom on time? (toileting)
Each item of both the IADLs and ADLs was classified at one of three levels: no
help needed (scored 0), some help needed (scored 1) and unable to do without help
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(scored 2). For each item of the IADLs and ADLs, a respondent was classified as
having: independent (score “0”) and disability (score “1” or “2”). The item on
ADL/IALD indicates the number of disabilities experienced. For overall functional
status, a respondent was classified as having: independent (able to perform all ADL and
IADL activities), mild disabled (unable to perform one or more IADLs but had no ADL
disabilities), moderate disabled (unable to perform 1-2 ADL activities) or severe
disabled (unable to perform 3 or more ADL activities).
Depression was evaluated using the Short Psychiatric Evaluation Schedule (SPES)
(Pfeiffer 1979). The 15 items on the SPES were selected from the 71 items on the
Mini-Mult (Kincannon 1968), which is a short form of the Minnesota Multiphasic
Personality Inventory (MMPI). The SPES is a 15-item questionnaire to which subjects
respond by indicating ‘yes’ or ‘no’ to questions about depressive symptoms. The items
encompass anxiety, depression, suspicion, hypochondria and other common physical
manifestations of emotional disturbance. The questions asked were as follows:
• Do you wake up fresh and rested most mornings? (NO/yes)
• Is your daily life full of things that keep you interested? (NO/yes)
• Have you, at times, very much wanted to leave home? (YES/no)
• Does it seem that no one understands you? (YES/no)
• Have you had periods of days, weeks or months when you could not take care of
things because you could not "get going"? (YES/no)
• Is your sleep fitful and disturbed? (YES/no)
• Are you happy most of the time? (NO/yes)
• Are you being plotted against? (YES/no)
• Do you feel useless at times? (YES/no)
• During the past few years, have you been well most of the time? (NO/yes)
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• Do you feel weak all over much of the time? (YES/no)
• Are you troubled by headaches? (YES/no)
• Have you had difficulty in keeping your balance in walking? (YES/no)
• Are you troubled by your heart pounding and by a shortness of breath? (YES/no)
• Even when you are with people, do you feel lonely much of the time? (YES/no)
Ratings on these aspects were added to a final score ranging from 0 (no mental
health problems) to 15 (severe mental health problems). For 11 of the items in SPES,
answering ‘Yes’ indicated being symptomatic; four of the items are reversed, such that
answering ‘No’ is scored in the symptomatic direction. The score on SPES indicates the
number of psychiatric symptoms experienced. A respondent was classified as having: no
mental health problem (score 0-3); mild mental health problems (score 4-5); severe
mental health problems (score 6-15) (Pfeiffer 1979).
Service use was assessed using physician visits and the ten social services listed
below. In the CMFAQ, all services are grouped under the section of service use in the
questionnaire with the exception of medical service which is grouped in the physical
health section.
Frequency of medical service use was measured by asking a question such as:
• About how many times have you seen a doctor during the past one month?
There were ten social services available, which can be grouped into supportive and
rehabilitative services (Pfeiffer 1975). Supportive services are provided to impaired
individuals and, in themselves, do not improve the basic functional capacity of the
individual, but rather serve to maintain functioning. This category includes: personal
care services, continuous supervision, checking services, homemaker household
services and meal preparation. Rehabilitative services are designed to improve the
basic functional capacity of an impaired individual. This category includes the
remaining five services: recreational services, nursing care, physical therapy, systematic
59

Research methodology

multidimensional evaluation and information services.
The category of social services use was measured for each service by answering
‘yes/no’ to the following questions:
• In the past six months, have you participated in or organized any social or
recreational programs or group activities?
• In the past six months, did someone have to help you with your personal care,
for example, helping you to bathe or dress, feeding you or helping you with
toilet care?
• During the past six months, have you had any nursing care, in other words, did a
nurse or someone else give you treatments or medications prescribed by a
doctor?
• During the past six months, have you received physical therapy?
• During the past six months, was there any period when someone had to be with
you all the time to look after you?
• During the past six months, have you had someone regularly check on you by
phone or in person to make sure you were all right?
• During the past six months, did someone have to help you regularly with routine
household chores when you were unable to do them?
• During the past six months, did someone regularly have to prepare meals for you
because you could not do it yourself?
• In the past six months, has anyone like a doctor thoroughly reviewed and
evaluated your health condition?
• During the past six months, did someone see to it that you received the kinds of
help you needed?
The selection of service use measures is an important criterion for the success of
predictive models. The easiest approach to aggregating service information is to simply
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count the number of services received.
Demographic characteristics of the elderly were assessed according to the
following:
y Socio-demographic factors: age, gender (male, female), place of birth (Taiwan,
China).
y Socioeconomic factors: education (none, 1-6 years schooling, 7+ years
schooling), income (has extra money or not) and former principal occupation
(professional/managerial, clerical/lower non-manual, skilled-manual, semi-skilled
and unskilled, never worked, housewife) and house ownership (owner, renter).
y Living arrangements: marital status (married, single, divorced or widowed),
living conditions (living alone, with spouse only, with both spouse and children,
with children or other).
y Health-related behaviours: alcohol problem (yes vs. no) and regular exercise (yes
vs. no).
y Health outcome variables: self-perceived health (excellent, good, fair, poor),
cognitive ability assessed by Short Portable Mental Status Questionnaire (low,
scored 0-6; medium, scored 7-8; high, scored 9-10).

3.8 Data management
Records of all the raw data were kept at Kaohsiung Medical University (KMU).
The dBASE software was used to manage the CMFAQ data. Data analyses for this
study were conducted using SPSS, AMOS and STATA statistical software packages.
The relevant data could be extracted from the database as analyses were conducted on
subsets of the population, based on specific study purposes. A systematic validation
check for the data was conducted before data analyses. For individual variables,
univariate summary statistics were used to validate the data. Records with data values
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flagged as outliers were checked. Both logical and illogical relationships between
variables were checked and any changes and modification of the raw data were marked
and recorded. If any illogical data values were not possible to resolve, records with
invalid values were excluded from analyses.

3.9 Data cleaning methods
For chronic disease, once diagnosed it cannot disappear. Among the 27 chronic
diseases identified in the study, only ‘cataract’ can be cured after a surgical operation. It
was expected that participants who reported ‘yes’ for any chronic disease would have
continued to answer ‘yes’ in the follow-up interviews. According to the data, however,
individuals who answered ’yes’ at baseline did not necessarily respond in the same way
in later wave interviews. As a result these inconsistent answers may have biased the
result of the analysis in this study. In order to avoid such bias, data records were
changed to maintain consistency. Therefore, except for cataract, once the individual
answered ’yes’ for one of these diseases in the interview, all the responses were recoded
to be ’yes’ in the follow-up interview data.
For disability, in the original CMFAQ coding, each item of both the IADL and
ADL was classified at one of three levels: no help needed (scored 2), some help needed
(scored 1) and unable to do without help (scored 0). The sum of responses in ADL or
IADL presented that the higher score was considered to indicate good functional status.
In order to have the same criterion (higher is worse) as per other health conditions in
this study, data was recoded in the same way as other health conditions in that a higher
score related to more disability. Accordingly, the study coding of ADL and IADL in
each dataset was changed by using 14 minus the sum score of ADL and IADL and
recoded with the new score into a new variable.
For depressive symptoms, in the original MFAQ coding, the sum of responses in
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SPES presented that the higher score was considered to indicate impaired psychiatric
function with more depression. However, the coding of the Chinese MFAQ’s SPES was
reversed, which meant that lower scores indicated more depression. In order to have the
same criterion as per other studies in the literature, data was recoded in the same way as
other studies in that a higher score related to more depression as per MFAQ coding.
Accordingly, the CMFAQ coding of SPES in each dataset was changed by using 15
minus the sum score of SPES and recoded with the new score into a new variable.

3.10 Analytic design and statistical methods
To answer the proposed research questions in the specifically designed
longitudinal study, all pertinent statistical tools were employed, such as Pearson’s
correlation, t-test, Chi-square test, multiple regression, Structural Equation Modelling
(SEM) and Generalized Estimating Equations (GEE). The theoretical principles are
briefly described below, followed by a demonstration of the application examples.
• Descriptive analysis: Characteristics of the study sample were described.
Differences in mean values of age, number of chronic diseases, ADL, IADL and
SPES scores were tested by t-tests. Differences in categorical variables were
evaluated with Chi-squared tests. Associations between health status and
demographic characteristics (age, gender, marital status, socioeconomic status) and
the correlation of functional status and mental health with chronic disease were
assessed.
• Regression analysis: Logistic regression, linear regression and multinomial
regression have been used in this study. Like standard logistic regression,
multinomial regression allows correcting for confounders and it expresses the
results as odd ratios (ORs). The odds ratio is a particularly useful and commonly
used way of comparing probabilities, especially with categorical (but not
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necessarily dichotomous) response and categorical predictions. The formula for an
odds ratio takes the form

p 1− p
where p is the probability for the one, and q is
q 1− q

the probability for another. Regression analyses were carried out to examine what
variables affect response variables: chronic diseases (number of diseases),
functional status (ADL, IADL), mental health (SPES), medical service use (annual
number of physician visits) and social service use (number of social services used).
Explanatory

variables

evaluated

included

socio-demographic

factors,

socioeconomic status, living arrangements and poor health behaviours. Similar to
standard logistic regression, multinomial regression allows correction for
confounders and it expresses the results as odd ratios. The main difference is that
the dependent variable has more than two outcome possibilities (i.e., nominal
rather than dichotomous response). Multinomial regression is preferred over
repeated pair-wise ordinary logistic regression as it renders overall p-values for the
relation between the response and all predictive variables.
• Generalized Estimating Equations: Generalized Estimation Equations (GEE)
are commonly used for parameter estimation with correlated data. When data are
collected on the same units across successive points in time, these repeated
observations are correlated over time. The GEE method is applied to analyse
longitudinal data on variation in functional status, mental health and service use
change, e.g., does functional decline occur at the same speed in each two years? It
can also be used to analyse variation in health status measures across the same
cohort over time. The continued change in health in different waves has been
evaluated using GEE.
• Path analysis: Path analysis is an extension of the regression model, used to test
the fit of the correlation matrix against two or more causal models. The regression
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weights predicted by the model are compared with the observed correlation matrix
for the variables and a goodness-of-fit statistic is calculated. Path analysis can be
used to describe the pathway of development of chronic disease, disability and
depression. For example, it can be employed to reveal whether or how disease,
disability and depression each contributes to reciprocal risk over time.
The 1994 CMFAQ cohort, including alive and deceased, are analysed based on
specific purposes in each chapter. Details of statistical analysis methods used are
presented in the appropriate chapters.

3.11 Ethical and privacy issues
This study was approved by the Human Research Ethics Committee of the
University of Wollongong (Appendix 2). This study analysed existing data obtained
from the longitudinal study of ageing, collected for research purpose with permission
from participants. Therefore, individual permission was not sought to use the data for
this analysis. When subjects were involved in the longitudinal study of ageing, they
were informed that the purpose of the project was to assess their health and health care
system use. They knew that they were free to refuse to answer questions or withdraw
from the interview survey at any time.
To ensure confidentiality and protect the participants’ privacy, personal information
irrelevant to the research purpose was not extracted from this longitudinal CMFAQ data
set. The information in the analysis database is anonymous. All the extracted
information is kept confidential. This has been ensured in the data collection process
(the data had been entered the same day in the database with a special code instead of
their name) and the computer data information kept secure by the use of passwords. All
original questionnaires are kept in a secured storage site in the Kaohsiung Medical
University. All questionnaires involved in the research will be securely kept for a period
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of five years, as per protocol, before being destroyed. The CMFAQ data are analysed
statistically and only general aspects of the data are analysed and reported. Identifiable
individual information is not reported in the thesis, has not in the past nor will be used
in any future reports. No ‘sensitive subgroup’ analysis was performed, thus eliminating
the possibility of discrimination resulting from reports of such analyses.
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Chapter 4
Characteristics of An Elderly Population of Taiwan,
Differences between Respondents and
Non-Respondents in a Long-Term Cohort Study
4.1 Introduction
In research on an ageing population, longitudinal data provides one with the
opportunity to explore factors that influence health status and service utilization in the
same participants over time. However, the validity of longitudinal data could be reduced
by low response rate, specific reasons for non-response and the characteristics of
non-respondents (Russell et al. 2001; Garcia et al. 2005). Therefore, it is important to
examine the characteristics and explore the differences between respondents and
non-respondents.
While the increasing availability of longitudinal data has been a great advantage to
researchers studying characteristics that change with age and over time, incompleteness
of data is a common feature of longitudinal studies due to the loss to follow-up. The
main reasons for loss to follow-up include death and dropout (Mihelic & Crimmins
1997; Zunzunegui et al. 2001; Chatfield et al. 2005). Loss to follow-up due to death
cannot be avoided and increases as the population ages. However, some other listed
types of dropout, e.g. refusal, illness, relocation and the inability to complete the
interview for reasons other than death, can be potentially avoided. Therefore, in studies
using longitudinal data, there is a need to investigate the extent to which loss to
follow-up has occurred and whether the loss is likely to bias the results, as when loss to
follow-up is not random but related to outcomes of interest. Dropout from the follow-up
interview can cause the remaining respondents to be a biased sample, thus affecting the
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validity of health outcome measures (Mihelic & Crimmins 1997; Chatfield et al. 2005;
Alonso et al. 2006).
Information on the type of response status and on the possible determinants of loss
to follow-up is important for an appropriate interpretation of the results of the cohort
study (Deeg et al. 2002; Twisk & De Vente 2002). Review of the literature indicated
that several factors can lead to attrition during follow-up. These include demographic
factors (advanced age, gender), socioeconomic status (education, income, occupation,
house ownership), living arrangements (marital status, family composition) and health
status (physical health, mental health) (Mihelic & Crimmins 1997; Zunzunegui et al.
2001; Chatfield et al. 2005; Goldberg et al. 2006).
Age is a factor strongly correlated with censoring in longitudinal studies. In a
systematic literature review of loss to follow-up, increasing age has been reported to be
the main risk factor associated with loss to follow-up in most of the longitudinal studies
(León et al. 1995; Martínez de la Iglesia et al. 1997; Mihelic & Crimmins 1997;
Zunzunegui et al. 2001; Chatfield et al. 2005). In studies of older populations, the
problem of loss to follow-up may be accentuated by the increased rate of deaths and
other reasons for refusal, including poor health status, that may reduce their wish and
ability to respond. Accordingly, problems related to non-response patterns are usually
linked to health outcomes. Therefore, it is important to determine the difference
between those who respond and those who are lost to follow-up.
Studies have found gender differences to be a determinant of loss to follow-up in
longitudinal studies. In British (Matthews et al. 2006) and American studies (Psaty et al.
1994), older women were found to be more likely to be lost to follow-up, as were
people with poorer health and living arrangements. However, longitudinal studies in
Cornella, Spain (Garcia et al. 2005) and Kinmen, Taiwan (Chou et al. 1997) found
higher non-response rates among males, because they had either died or could not be
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located. Therefore, to gain more of an insight into loss to follow-up in longitudinal
studies it is necessary to examine gender differences with regard to loss to follow-up.
Previous studies have found an association between socioeconomic status (SES)
which include education, income, occupation and house ownership (Anderson &
Armstead 1995; Mihelic & Crimmins 1997) and response rate. Some studies have also
found that participants with a higher SES are more likely to respond (Psaty et al. 1994;
Mihelic & Crimmins 1997; Zunzunegui et al. 2001; Jacomb et al. 2002; Boshuizen et al.
2006). It is possible, therefore, that persons with a higher social class are more aware of
the importance of survey response to research. Respondents living in their own home
has been associated with retention of follow-up (Zunzunegui et al. 2001). In other words,
living in a rented house has been associated with loss to follow-up.
Living arrangements, including marital status and family composition, have been
associated with differences in response rates. Marital status and living conditions are
found to be closely linked, in that most married couples live together but, occasionally,
they may live apart. Therefore, living conditions are highly correlated with one’s marital
status (Brown et al. 2002; Liang et al. 2005). Evidence suggests that people living alone
are more likely to become lost to follow-up (Mihelic & Crimmins 1997; Zunzunegui et
al. 2001; Jacomb et al. 2002), whereas people living with a spouse have demonstrated
higher retention rates of participation (Alonso et al. 2006). Being single is more likely
to cause loss to follow-up because they are more like to move away from the study area
and become unavailable (Garcia et al. 2005). Importantly, older people who are single
and change their residence tend to have poorer health which may also contribute to loss
to follow-up (Chatfield et al. 2005).
Poor health-related behaviours have also been examined as predictors of follow-up
(Psaty et al. 1994; Russell et al. 2001). For example, risky alcohol consumption and
little exercise have been associated with a higher mortality rate which in turn can cause
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loss to follow-up (Hill et al. 1997). In addition, people with poor health-related
behaviours are more likely to have a poor health status which ultimately can impact on
loss to follow-up (Bestall et al. 2003; Hao et al. 2004; Karlamangla et al. 2006).
People with poor physical and mental health status are more likely to be lost to
follow-up in longitudinal studies. According to the literature, poor physical health
associated with chronic disease(s) (Launer et al. 1994), functional disabilities (Launer et
al. 1994; Mihelic & Crimmins 1997; Ramos et al. 1998; Sugisawa et al. 2000; Jacomb
et al. 2002), mental health complications, such as cognitive deficits (Sugisawa et al.
2000; Jacomb et al. 2002) and depression (Launer et al. 1994; Zunzunegui et al. 2001)
have been associated with poor response rates. A recent systematic review of the
attrition also found poor cognition to be a factor consistently associated with refusal to
participate (Chatfield et al. 2005). It would be interesting, therefore, to study the
relationship between physical and mental health status and attrition in old age.
Limited studies examined health care service utilization to response patterns of
older populations. Since poor health status has been found to be related to the use of
health care services (Moon et al. 1998; Chou & Chi 2004; Fernandez-Olano et al. 2005),
studies of health care service utilization patterns among respondents and
non-respondents have not shown clear results (Rockwood et al. 1989; Osler & Schroll
1992; Lamers 1997; Reijneveld & Stronks 1999). To date, there is limited data
concerning medical service utilization, such as physician visits and community service
utilization and their impact on loss to follow-up in longitudinal studies.
Therefore, the main objectives are: 1) to describe the initial follow-up of the
CMFAQ cohort; 2) to examine characteristics of non-respondents, including death and
non-traced, by comparing them to respondents; and 3) to characterize outcome variable
changes by respondents and non-respondents and to identify factors impacting these
changes.
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4.2 Data and methods
Initial follow-up of the CMFAQ cohort and characteristics by different response
status are analysed in this chapter. The study design was a closed cohort study based on
a two-stage probability random sampling. Data for this study were collected in 1994,
1996, 1998, 2000, 2002 and 2004 in Kaohsiung, Taiwan. The sample is a good
representative of the Kaohsiung elderly population based on the mean age and the
distribution of male and female elderly residents in the San-Ming district, which were
very similar to the distribution of elderly residents in Kaohsiung city.
Details of the data collection can be found in Chapter 3. The two-stage sampling
involved random selection of 21 basic administrative units in the San-Min District. Fifty
percent of the elderly population in the selected community administrative units were
randomly recruited for face-to-face interviews. The sampling procedures identified
1,436 elderly eligible participants for interview. Of these, 176 did not participate for
reasons which were not recorded so these missing cases will not be included or
discussed in this study. With a response rate of 88%, 1,260 subjects were successfully
interviewed in 1994 at baseline.
Detailed information on socio-demographic factors, socioeconomic factors, living
arrangements, health-related behaviours and health outcome variables has also been
previously reported in Chapter 3.

4.2.1 Analytical methods
For the first objective, this study will begin with a description of the respondents
and non-respondents with their distribution over time. Observed participants status
during follow-up, including deceased status and loss to follow-up were obtained.
Response and non-response rates for the six wave follow-up were calculated.
For the second objective, response groups were first identified based upon the three
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step approach:
1) the individual level was classified based on response patterns at all six wave
interviews;
2) combining six wave patterns of response into combinations; and
3) grouping individuals with similar combinations of response status into six
response groups.
In this analysis, we consider attrition in those who were alive and dead during the
interview period. Accordingly, response status could be classified into six groups and
the definition for response groups were as follows:
y Baseline response: participants who were successfully interviewed in 1994.
y Complete response: participants who completed all six interview waves.
y Response, alive: participants who completed 4-6 interview waves (including the
above) and were still alive in 2004.
y Response, dead: participants who were interviewed until their death.
y Non-response, alive: participants who were lost to follow-up for more than three
of the interview waves but were still alive.
y Non-response, dead: participants who were lost to follow-up one or more times
before their death.
Characteristics of respondents and non-respondents were compared: 1) baseline
response vs. complete response; 2) response, alive vs. non-response, alive and 3)
response, dead vs. non-response, dead. The significance between response group
differences was tested by using chi-square tests for category variables.
For the third objective, characteristics obtained in the baseline survey were
compared between those respondents who continued to be followed-up and
non-respondents who were lost to follow-up. Characteristics of the baseline data set
were compared to those of various groups of non-respondents and to those who
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remained at the end of the ten-year study.
Multinomial regression analysis was adopted to model the factors predicting
different response groups over the observation period. Instead of standard logistic
regression, the main difference of multinomial regression was used when the response
variables had more than two outcome possibilities, such as ‘response, alive’, ‘response,
dead’, ‘non-response, alive’ and ‘non-response, dead’. The aim was to identify
predictors differentiating those who were ‘response, alive’ from the other three response
groups. Accordingly, the likelihood of other response groups was modeled against that
of the ‘response, alive’ in the multinomial logistic regression analysis. Multinomial
regression allows correcting for confounders and it expresses the results using odds
ratios and 95% Confidence Intervals (CI). Multinomial regression was preferred over
repeated pair-wise ordinary logistic regression, as it renders overall p-values for the
relationship between the response status and all predictive variables.

4.3 Results
Table 4.1 shows the frequency and percentages of samples by interview status at
each wave. Of the original 1,260 respondents in the 1st wave, 80 % were interviewed in
the 2nd wave, 69 % in the 3rd wave, 56 % in the 4th, 47 % in the 5th wave and 36 % in the
6th wave. Loss to follow-up because of death increased from 7% of the original sample
at the 2nd wave to 39% at the 6th wave. The percentage of the original sample not
responding to the survey also increased with each wave from 13% at the 2nd wave, to
25% at the 6th wave. At the 6th wave, 61% of those lost to follow-up were lost because
of death, with this proportion increasing with each wave from 35% at the 2nd wave
suggesting that attrition was high because of the group’s ageing.
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Table 4.1 Frequency and percentages of samples by interview status at each wave
1994

1996

(Wave 1) (Wave 2)
n

Respondents

％

n

％

1998

2000

2002

2004

(Wave 3)

(Wave 4)

(Wave 5)

(Wave 6)

n

％

n

n

％

n

％

1260 100 1003 79.6 874 69.4 700 55.6 589 46.7 458 36.3

Dead

-

-

90

Non-respondents

-

-

167 13.3 200 15.9 277

Total

％

1260

1260

7.1

186 14.8 283 22.5 390
1260

1260

22

31

490 38.9

281 22.3 312 24.8
1260

1260

Table 4.2 shows the frequency and percentages of the sample population by
interview status at each wave according to gender. The response rate at baseline was
similar for females (48%) and males (52%). Among both respondents and
non-respondents who were alive during the follow-up, the proportion was always higher
for females than males. The response rate among females decreased from 81% in 1996
to 39% in 2004, while the non-response rate increased from 14% in 1996 to 26% in
2004. The response rate among males decreased from 79% in 1996 to 34% in 2004,
while the non-response rate increased from 13% in 1996 to 24% in 2004. Also of note,
was that a higher proportion of males, as compared to females, died during all six waves
(1994-2004).
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Table 4.2 Frequency and percentages of samples by interview status according to
gender at each wave
1994
(Wave 1)
n
Respondents female
male
Total
Nonfemale
Respondents male
Total
Cumulative female
Deaths
male
Total
Wave
female
Deaths
male
Total

610
650
1260

1996
(Wave 2)
n
%
492
511
1003
85
82
167
35
55
90
35
55
90

1998
(Wave 3)
n
%

80.7 444 72.8
78.6 430 66.2
874
13.9 99 16.2
12.6 101 15.5
200
5.7 70 11.5
8.5 116 17.8
186
5.7 35 6.1
8.5 61 10.3
96

2000
(Wave 4)
n
%
363
337
700
135
142
277
113
170
283
43
54
97

2002
(Wave 5)
n
%

59.5 305 50.0
51.8 284 43.7
589
22.1 143 23.5
21.8 138 21.2
281
18.5 162 26.6
26.2 228 35.1
390
8.0 49 9.9
10.1 58 12.1
107

2004
(Wave 6)
n
%
240
218
458
159
153
312
212
278
490
50
50
100

39.3
33.5
26.1
23.5
34.8
42.8
11.2
11.8

1) Non-response for reasons other than death
2) Respondents who died during 1994-2004 (cumulative). Percentages relate to the original (1994)
respondents
3) Respondents who died during each wave. Percentages relate to the number still alive during previous
wave.

Table 4.3 shows the non-response for reasons which included death, moving out of
area, refusal to participate, unable to be located or living in institutions. According to
the table, the most common reason for non-response was death during the follow-up.
The proportion of deaths were found to increase (from 7% in 1996 to 16% in 2004)
during the six wave follow-up period but inconsistent proportions were found for
reasons other than death. Inconsistent fluctuations were observed for each of the
following reasons during the six waves follow-up period (1994-2004); moving out of
area (1%-6%); refusal to be interviewed (1%-5%); unable to be located (2%-5%);
institutionalised (0.4%-2%). Therefore, the combined proportion of loss to follow-up
participants (i.e., deaths, moving, refusals, unable to be located, institutionalized) was
20% at wave 2 (1996), 16% at wave 3 (1998), 27% at wave 4 (2000), 26% at wave 5
(2002) and 28% at wave 6 (2004).
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After ten years of follow-up, the 6th wave response rate, as compared to the
original baseline response rate (n=1260) of the CMFAQ cohort, was less than two-fifths
(36%, n=458) and included the 442 who completed all waves. In this study, loss to
follow-up within the ten year period was high due to mortality and attrition, almost
two-fifths (39%, n=490) of the non-response status was because of death and one-fourth
(25%, n=312) was due to a number of reasons which included moving, refusal to
participate, unable to be located and institutionalisation.
Net loss to follow-up ranged from 16% to 28% between interviews and was
particularly high in the last three wave ranges (26%-28%). In addition, it is worth noting
that some participants who were lost to follow-up (moving, refusal, institutionalized)
during a previous interview returned in a later interview. For example, there were 257
participants lost to follow-up in 1996 (n=1003) as compared to the baseline interview
(n=1260). However, in 1998, 874 participants were interviewed suggesting that in this
sample (n=1044) some of loss to follow-up participants in 1996 agreed to participate
again in 1998. The same situation of participants who were lost to follow-up in one or
several waves but returned in later waves continued throughout the study. Detailed
information of the follow-up dynamics between 1994 and 2004 can be found in Table
4.4.
Table 4.3 Proportions by response status at each wave
1996
1998
2000
(Wave 2)
n
％

1.Respondents

2002

2004

(Wave 3) (Wave 4) (Wave 5) (Wave 6)
n
％
n
％
n
％
n
％

1003 79.6 874 83.7 700 73.4 589 74.1 458 72.2

2.Net Loss to follow-up 257 20.4 170 16.3 254 26.6
Dead
90
96
97
Moving
68
14
58
Refusal
25
12
46
Unable to locate
66
44
32
Institutionalization
8
4
21
Total (1+2)
1260 100 1044 100 954 100

206 25.9 176 27.8
107
100
49
19
26
9
18
34
6
14
795 100 634 100
76
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In order to observe the complete status of response, response status data were
grouped into different combinations to view the pathways. Frequencies of all six
observed interview patterns of response for participants are listed in table 4.4. The 1260
respondents represent the total sample at baseline interview (100%, group A). The most
common response status was for those participants who completed interviews at each of
the six waves, grouped into ‘complete response’ (35%, group B). A further 9% remained
alive throughout the study and completed four to five of the interview waves. This
group has been classified with the complete response group into a combined ‘response,
alive’ category (44%, group C). Participants who were interviewed at every wave
without missing before death are grouped into ‘response, dead’ (29%, group D). Those
who were lost to follow-up for more than three interviews and still alive are grouped
into ‘non-response, alive’ (17%, group E). Those who were lost to follow-up for one or
more years before death are grouped into ‘non-response, dead’ (10%, group F).
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Table 4.4 Response patterns for 10 years follow-up
Response group
W1-W6
Baseline total
Completed 6 interviews

Gender
Male
n
n
610
650

Total

229

442

111111

213

111111
229
213
4 to 5 interviews
111112
36
32
111122
20
15
112111
1
1
122111
5
1
Total
Interview until death 111113
33
32
11113.
30
34
1113..
35
47
113…
24
44
13….
35
55
Total
Lost to follow-up,
111222
35
41
1 or more wave
112122
0
1
and still alive
112221
2
2
122112
1
0
112222
19
28
121222
1
0
122122
0
1
122221
3
1
122222
46
36
Total
Lost to follow-up,
111123
5
2
1 or more wave
111223
7
5
before death
112223
1
0
122113
1
2
122223
3
7
11123.
10
13
11223.
1
1
12213.
2
3
12223.
6
9
1123..
2
2
1223..
6
5
123…
11
17
Total
(Note: 1 = Interviewed; 2 = Non-response; 3 = Death)
Completed 6 interviews

Group

Female

N
1260

442
68
35
2
6
553
67
62
82
68
90
369
76
1
4
1
47
1
1
4
82
217
7
12
1
3
10
23
2
5
15
4
11
28
121

(A) Baseline response
100%
(B) Complete
response
35.1%
(C) Response, alive

43.9%
(D) Response, dead

29.3%
(E) Non-response,
alive

17.2%
(F) Non-response,
dead

9.6%
78

Differences between respondents and non-respondents

Table 4.5 shows the distribution and association of the study participants
according to baseline variables and the result of response status. Compared with the
baseline group (A), the complete group (B) were more likely to be younger, with a
spouse, have extra money, do not live alone, live in their own home, have a better health
status (in terms of their ADL, IADL and mental health status) and exercise regularly.
Differential patterns were found when distributions of various baseline
characteristics were compared among respondents who were interviewed more than four
times (response, alive) with non-respondents who were only interviewed one to three
times but were still alive (non-response, alive). Compared with the ‘response, alive’
group, respondents in the ‘non-response, alive’ group were more likely to be older,
divorced/widowed, had no extra money, lived with children only, lived in a rented house,
and had more ADL and IADL disabilities.
Similar patterns were found when distributions of various baseline characteristics
were compared among respondents who were interviewed until their death (response,
dead) with non-respondents who were lost to follow-up one or more times before their
death (non-response, dead). The two groups of ‘response, dead’ and ‘non-response,
dead’ had similar characteristics in socio-demographic, socioeconomic status, health
status and health-related behaviour. Most of the variables were not significantly
different between these two groups, except for living conditions and social service
utilization. Compared with the ‘response, dead’ group, a lower percentage of the
‘non-response, dead’ group reported living with their spouse and children (37% vs.
47%), but were less likely to use health services (33% vs. 24%).
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Table 4.5 Baseline characteristics of the CMFAQ participants according to follow-up results

80

Differences between respondents and non-respondents

The results of multinomial logistic regressions are presented in Table 4.6.
Multinomial regression was preferred over repeated pair-wise ordinary logistic
regression because it renders overall p-values for the relationship between the response
status and all the predictor variables, respectively. The odds ratio (OR) (and 95% CI) for
each response status are presented. For each predictor, the OR for comparing the
‘response, dead’, the ‘non-response, alive’ and the ‘non-response, dead’ against the
‘response, alive’ are reported.
For all non-baseline responses and for both of the older age groups (70-74) and
75+, the OR was greater than one and increased from ‘non-response, alive’ through
‘non-response, dead’, to ‘response, dead’, consistent with what might be expected with
these categorizations. However, only the OR for ‘non-response, dead’ and ‘response,
dead’ were statistically significant (OR = 3.01, 95% CI: 1.67 - 5.41, OR = 3.52 95% CI:
2.31 - 5.36), respectively. This suggests that older participants were more likely to be
lost to follow-up than younger participants.
A gender effect was also observed among this elderly cohort. For males, the OR
was greater than one and increased from ‘non-response, alive’ through ‘non-response,
dead’, to ‘response, dead’. The OR for ‘non-response, dead’ and ‘response, dead’ were
statistically significant (OR = 1.80, 95% CI: 1.00 - 3.24, OR = 2.46, 95% CI: 1.62 3.73), respectively, suggesting males were more likely to be lost to follow-up than
women.
In terms of the effects of socioeconomic status indicators, for those with 1-6 years
of schooling, the OR was greater than one for all non-response status, but only
‘non-response, alive’ was statistically significant (OR = 1.63, 95% CI: 1.02 - 2.61). This
suggests that these mid-way (1-6 years) schooled people were less likely to respond
than those with no schooling at all. For low level of former occupation, the OR was all
negative and decreased, but only the OR for ‘non-response, dead’ was statistically
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significant (OR = 0.52, 95% CI: 0.27 - 0.99). This suggests that the participants with a
low level of occupation were less likely to become non-respondents prior to death. For
house tenure, the OR was negative and decreased from ‘response, dead’, through
‘non-response, dead’, to ‘non-response, alive’, consistent with what might be expected
with these categorisations. However, only the ORs for ‘non-response, dead’ and
‘non-response, alive’ were statistically significant (OR = 0.56, 95% CI: 0.39 - 0.81, OR
= 0.62, 95% CI: 0.39 - 0.99), respectively. This suggests that participants who had their
own house were less likely to be lost to follow-up.
With respect to health related behaviours, for those with an alcohol problem, the
OR was greater than one and increased from ‘non-response, dead’ to ‘non-response,
alive’. However, only the OR for ‘non-response, alive’ was statistically significant (OR
= 2.24, 95% CI: 1.05 - 4.77). In other words, participants who were still alive with an
alcohol problem were more likely to become non-respondents.
Evidence shows that poor health status was associated with a higher risk of loss to
follow-up. For those who reported to have more than three chronic diseases, the OR was
greater than one and increased from ‘non-response, dead’ and ‘response, dead’, but less
than one in ‘non-response, alive’. Only the OR for ‘response, dead’ was statistically
significant (OR = 1.74, 95% CI: 1.05 - 2.88), suggesting that participants with more
chronic disease were more likely to die than those with fewer chronic diseases.
For IADL disability, the OR was greater than one and increased from
‘non-response, alive’ (OR = 2.73, 95% CI: 1.71 - 4.34), through ‘response, dead’ (OR =
2.76, 95% CI: 1.84 - 4.15), to ‘non-response, dead’ (OR = 3.42, 95% CI: 1.94 - 6.03).
Although the OR was greater than one and increased for ADL disability, only the OR
for ‘non-response, dead’ and ‘response, dead’ were statistically significant (OR = 2.04,
95% CI: 1.01 - 4.11, OR = 2.27, 95% CI: 1.36 - 3.80), respectively. The results showed
a higher possibility of loss to follow-up for those who reported their health status as
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disabled for both IADL and ADL.
For those who reported to have severe depression, the OR was greater than one and
increased from ‘non-response, dead’, through ‘non-response, alive’, to ‘response, dead’.
However, only the OR for ‘response, dead’ was statistically significant (OR = 2.07, 95%
CI: 1.20 - 3.59). Hence, it suggests that participants with severe depression were more
likely to respond prior to death.
In summary, this study found one or more significant associations with loss to
follow-up for age, gender, education, former occupational level, house tenure, alcohol
problem and health status, but not for place of birth, having extra money, living
arrangement, regular exercise, self-perceived health, cognitive ability and service use.
After controlling for all the above factors, chronic disease, disability and depression
were all significantly associated with loss to follow-up. The overall effect of disability
was the most significant.
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Table 4.6 Predictive ability of baseline characteristics for response status
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4.4 Discussion
In this chapter, initial follow-up of the CMFAQ cohort and characteristics by
different response status are addressed. This discussion will focus on the results of the
response versus non-response groups; examine the characteristics of non-respondents by
comparing them to respondents; consider the relative influence of characteristics on
response status and, finally, discuss limitations of the current study methods and suggest
directions for future research.

4.4.1 Characteristics of respondents and non-respondents
Consistent with previous studies (Mihelic & Crimmins 1997; Van Beijsterveldt et
al. 2002; Garcia et al. 2005), loss to follow-up in this study was high due to mortality
and attrition. The overall complete participation rate of this elderly cohort in all six
interview waves was only 35%, with 39% lost to follow-up because of death and a
further 25% lost to follow-up because of other factors (i.e. moving, refusal, unable to
locate and institutionalization). Lost to follow-up patterns were stable over time, as in
other longitudinal studies of ageing (Mihelic & Crimmins 1997).
As expected in longitudinal studies of ageing, there was a higher rate of loss to
follow-up with each data collection wave (Chatfield et al. 2005). The response rates
declined steadily in the beginning of follow-up and then declined at a much higher rate
in subsequent waves. As only few of the participants who were lost to follow-up during
a previous interview returned in a later interview, attrition over a frequent series of
interviews can accumulate quickly. Compared to a population-based longitudinal study
with a ten-year follow-up in UK (Matthews et al. 2006), the response rate of this study
in Taiwan is considered higher (36% vs. 24%) and the attrition rate lower (64% vs. 76%)
than those obtained in England and Wales. Results of this study indicate a higher
follow-up during the longitudinal study. In this study, it is perhaps logical to have a
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lower attrition rate (higher follow-up) due to the small sample size and being focused on
one community-based population only. In short, loss to follow-up could be varied by
sample size with different survey study design. In fact, there are no clear relationships
between the level of response rates and the consequences on potential bias (Siemiatycki
1984). These results support and suggest each study should analyse response status in
its own data set because it is unique to that particular study.

4.4.2 Determinants of loss to follow-up
According to this study, a general finding was that non-responding participants
tend to differ in their age, gender, socioeconomic status (SES), health-related
behaviours and health characteristics to the responding participants.
Consistent with previous findings (Chatfield et al. 2005), attrition was commonly
linked to age and gender. As expected, older age has a higher risk of being lost to
follow-up due to death. Furthermore, findings in this study were consistent with
previous evidence that older males are at greater risk of loss to follow-up due to death
(Van Beijsterveldt et al. 2002; Garcia et al. 2005). While males were more likely to be
lost to follow-up in this study, when only live respondents were considered, there is no
response difference between genders. This is because more men than women died over
the course of the survey, which is not surprising as women have a longer life
expectancy (United Nations 2007). In future studies, the analyses should be performed
separately for males and females, or the interaction with other predictors should be
considered.
With respect to the association of SES with loss to follow-up, the study results
seem to be inconsistent with the evidence suggesting that a high SES status is associated
with a better response (Mihelic & Crimmins 1997; Chatfield et al. 2005). Since
participants in this study who had more formal education (1-6 years) were less likely to
86

Differences between respondents and non-respondents

respond, further investigations into this phenomenon should take place.
In this study, those who did not own their house were more likely to become
non-responders. Potentially, this may have been due to fewer barriers to moving or
because they were forced to live in different locations. In addition, house ownership and
a higher level of functioning have also been found to increase the odds of response rate
(Waite & Hughes 1999). Therefore, those who did not own their house and suffered
from poor health may not have been interested in participating or were unable to be
interviewed in subsequent data collection waves.
The relationship between poor health behaviour and loss to follow-up, as observed
in this study cohort, is nearly universal (Psaty et al. 1994; Hill et al. 1997). Poor health
behaviours (e.g., high alcohol consumption) have been associated with poor response
rates and high loss to follow-up rates in longitudinal studies. It is possible that poor
health-related behaviour can contribute to poor health status and a refusal to participate
in interview, which ultimately can impact on loss to follow-up, as per the findings of
Goldberg et al. (2006), Karlamangla et al. (2006) and Hao et al. (2004).
While it has been found that poor physical health may contribute to non-response
(Goldberg et al. 2006), results of this study indicate that participants with chronic
disease(s) were not lost to follow-up prior to their death. It could be argued that the
number of chronic diseases suffered by the participants were not necessarily
contributing to non-response and were only lost to follow-up once they had actually
died. These findings are difficult to compare with the few similar studies because
population and health variables can be different. Nonetheless, participants with
disability were more likely to be lost to follow-up in longitudinal surveys (Hoeymans et
al. 1998).
Moreover, Matthews et al. (2006) pointed out that people who refused to
participate were more likely to have both IADL and ADL disabilities. It can be expected
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that those who suffered from poor functional health may not have been interested in
participating or may have been unable to be interviewed in subsequent data collection
waves. It was interesting to find that participants who suffered from disability were
more likely to be associated with all levels of attrition (‘response, dead’, ‘non-response,
alive’ and ‘non-response, dead’). This suggests that follow-up strategies should focus
more on participants with one or more disabilities.
While it has been suggested that psychological status may contribute to
non-response (Zunzunegui et al. 2001; Goldberg et al. 2006), the results from this study
indicate that participants suffering from depression were not lost to follow-up prior to
death, unless they had severe depressive symptoms. The cohort studies (Eaton et al.
1992; Farmer et al. 1994) in the US have reported that depression was not associated
with lower response rate in follow-up. The Dutch study (De Graaf et al. 2000) found
that most of the psychiatric problems did not predict the refusal to participate in the
follow-up interview. It could be argued, therefore, that the elderly in this study, who
suffered from depression, were not necessarily contributing to non-response and were
only lost to follow-up once they had actually died. These comparisons are difficult
because health problems and response status were assessed differently in these studies.
In summary, given the age of the participants in this study, it is reasonable to
expect that non response rates were mainly due to death, as well as the presence of
chronic diseases, disability and depression.

4.5 Limitations
The results of this study should be interpreted within the context of its limitations.
First, the predictors of attrition depend on baseline data, therefore no transition changes
of the variables were provided over time. Second, this study solely analysed the single
effect of possible explanatory variables without considering their interaction to response
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status, which may mean that some associations might be missing by chance.
Accordingly, the result could vary by the pattern of non-response, current and
time-varying factors, statistical models chosen, measurement of characteristics and
sample size. Even though these types of losses are the nature of ageing, it is worth
noting that they may lead to reduced study power and potential bias when studying risk
factors for those with poor health outcomes.
In order to improve high participation rate, it is important to consider the role of
interviewer and the informant during the survey. It is believed that the first contact at
baseline could influence later participation and bias could be reduced by informant or
proxy interview. More research on stable and variable characteristics associated with
non-response in the elderly is needed, with a particular focus on older males with low
SES and poor health status. To guarantee the representation of the cohort in further
follow-up, it would be of interest to compare health status changes between two birth
cohorts in an elderly population. Moreover, the outcome of mortality is another topic for
the comparison of the two age cohorts.

4.6 Conclusion
Characteristics of loss to follow-up participants were similar between waves with
death being the cause of most loss to follow-up in this study. In general, advanced age
(75+), being male, having a low SES, a drinking problem and a poor health status
(chronic disease, disability and depression) were indicators to loss to follow-up. This
study, in particular, suggests that poor health status due to disability is associated with
loss to follow-up. These results suggest that epidemiologic research about functional
health should pay extra attention to participants likely to be more difficult to trace in the
follow-up waves.
Most factors predicting drop out from follow-up appear to be linked to health
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status which may ultimately lead to bias. It is important, therefore, to investigate the
differences between respondents and non-respondents, in each wave separately, as
opposed to focusing on the response group as a whole. Given the increasing number of
elderly population-based research studies worldwide, it is important to promote a
systematic research design approach to enable researchers to understand cultural and
population based factors potentially affecting response rates.
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Chapter 5
Prevalence of chronic disease, disability and
depression among the elderly population in Taiwan
at two-yearly intervals between 1994-2004
5.1. Introduction
The enormous number of elderly and their rapid rate of increase as a percentage of
the population has no doubt been the main reason for making population ageing
research important throughout the world. Many age-dependent health statuses such as
chronic disease, disability and depression will be expected to rise worldwide with the
increase in life expectancy. Taiwan is no exception (Directorate General of Budget &
Accounting and Statistics 2005). The speed and dimensions of population ageing makes
it impossible for epidemiologists to ignore the health changes it will bring about.
Ageing and age-related health issues are therefore becoming very important.
The problems of an increasing ageing population have been recognized by
demographers and social gerontologists in many parts of the world and create many
challenges. While many population studies of chronic disease, disability and depression
in the elderly have been conducted in Western countries, few Asian studies have been
reported. In addition, as discussed in earlier chapters, these studies tend to be
cross-sectional rather than longitudinal. The purpose of this chapter is to assess the
prevalence of chronic diseases, disability and depression using the 1994 to 2004
CMFAQ Survey results of a Taiwanese community-living elderly population.
Methodologically, longitudinal measurements of health status are important
because the changes of health status over time can be measured. Prevalence can only
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measure the proportion of the population which suffer from chronic disease, disability
or depression at a given point in time. It is, therefore, commonly used to describe the
dynamics of health status at the population level. Longitudinal evaluation of the
prevalence of chronic disease, disability and depression helps monitor the trends in
prevalence of health status in the elderly population. By assessing the elderly cohort
with the same Chinese-version of the Multidimensional Functional Assessment
Questionnaire (CMFAQ) instrument over time, the likelihood of bias in the estimates of
health status changes would be further reduced. An exploration of the prevalence and
long-term patterns in change of health status in such an elderly population would help to
shed light on relevant public health interventions required in the future.

5.2 Data and methods
The purpose of this chapter is to assess the characteristics of health and their
distributions during six waves of research between 1994 and 2004 among the
community-living Taiwanese elderly population. Using prevalence as a key indicator,
the focus of this chapter is an analysis of prevalence rates at each wave for chronic
disease, disability and depression.
Undertaking a cross-sectional perspective, the whole data set, based on six
cross-sectional data subsets, is analysed in this chapter. Details of the study population
and information on health status for the three dimensions (chronic disease, disability
and depression) have been previously reported in Chapter 3.

5.2.1 Measurements
The variables of interest for chronic disease(s), disability and depression were as
follows:
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For chronic disease(s), twenty-seven different chronic diseases were measured;
the response was either ‘yes’ or ‘no’. The presence of chronic disease(s) was
categorized as 0 disease, 1 disease, 2 diseases, 3 diseases and more (up to a possible
total of 27 diseases).
For disability, seven domains of Instrumental Activities of Daily Living (IADL)
(Lawton & Brody 1969) and Activities of Daily Living (ADL) (Katz et al. 1963) were
measured. For each item of the IADLs (i.e., phoning, using public transport, shopping,
cooking, doing housework, taking medication and handling finances) and ADLs (i.e.,
walking, bathing, grooming, dressing, eating, transferring and toileting), a respondent
was classified as ‘independent’ or ‘needing help’. A respondent was classified as:
independent (able to perform all IADL and ADL activities), mildly disabled (unable to
perform one or more IADLs but had no ADL disabilities), moderately disabled (unable
to perform 1-2 ADL activities) or severely disabled (unable to perform 3 or more ADL
activities).
For depression, respondents were asked a series of ‘yes’ or ‘no’ questions about
their general feelings and mood from the Short Psychiatric Evaluation Schedule (SPES)
(Pfeiffer 1979). The 15 binary variables were then added together, creating one score of
depressive symptoms, with a range of 0 (best) to 15 (worst). The SPES score indicated
the number of psychiatric symptoms experienced. A respondent was classified as having:
no mental health problem (score 0-3), mild mental health problem (score 4-5) or severe
mental health problem (score 6-15) (Pfeiffer 1979).

5.2.2 Analytical Methods
The prevalence of the various measures of the selected health dimensions
described above was examined. The prevalence of chronic disease, disability and
depression was described for the six interview waves in 1994, 1996, 1998, 2000, 2002
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and 2004. Summary statistics (mean, SD, percent) were used to analyse scores and
demographic variables. As noted previously (Chapter 4), the size of the respondent
group decreased at each wave due to death or other loss to follow-up, although in waves
three to six, some participants returned to the study after earlier loss to follow-up.
Missing data, for participants who did not complete some of the questions, were
relatively infrequent for the considered measures and were necessarily omitted from the
prevalence calculations for both numerator and denominator values. These analyses
were performed using SPSS version 15.0.

5.3 Results

5.3.1 Personal characteristics
The change in composition of personal characteristics of the Taiwanese elderly
population cohort over the six interview waves is shown in Tables 5.1a and 5.1b. The
following discussion is based on both tables. As the cohort went through six waves,
each remaining member aged, so that all were over 75 at the final wave. Other notable
characteristics of the population included slight increases in the proportion of females
(from 48% to 52%) and in the proportion living alone (3% to 7%).
As expected in such a longitudinal cohort study, the average age increased from
one wave to the next and place of birth of respondents remained the same. The average
age of respondents (all 65 and older, by design) increased by 7.9 years between 1994
(aged 71.6) and 2004 (aged 79.5), while the proportions in older age categories
increased. For example, the proportion of participants aged 80 and older increased from
11% to 43% over the interview years.
Socioeconomic status was indicated by the variables education, has extra money
and former occupation. During 1994-2004, the proportion of elderly who had less than
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six years of schooling was approximately 72% and approximately 51% had a history of
skilled-manual, semi-skilled or unskilled occupations. Most males were educated (about
88%). In contrast, however, more than half of the female respondents were not educated.
It is not surprising that in this generation most females were housewives, with the
proportion ranging from 62% to 67% over the six waves. There also seems to be a slight
misrepresentation of males as housewives, but with very low proportions, ranging from
2% to 3%. For both males and females, the proportion of ‘never worked’ was low and
relatively constant, ranging from 7% to 10% in females and 11% to 14% in males.
Unlike these trends for ‘never worked’ or being ‘housewives’, former occupations such
as professional/clerical and skilled/unskilled showed no changes in trend over the six
waves. The prevalence of having extra money decreased from 1994 (76%) to 1998
(54%), but then showed a marked increase in 2004 (85%). Most males responded to
‘have extra money’, ranging from 65% to 87%, with a higher proportion than females
over the six waves. The proportion of elderly who rented decreased from 1994 (40%) to
1998 (21%) and then increased in 2002 (55%), but finally dropped back in 2004 (45%).
While the proportion of house ownership was not constant, most males were house
owners, with the proportion ranging from 57% to 87% over the six waves. In general,
male respondents came from a higher SES. For example, compared to females, higher
proportions of males had a level of higher education, had extra money and were house
owners.
There was a decreasing trend in the proportion of the elderly who were married.
For both males and females, the proportion married decreased over time, ranging from
60% to 37% in females and 85% to 74% in males. For both males and females, the
proportion of living alone was low but increased slightly from 3% to 7% over time.
Among those who lived with someone, most men lived with both spouse and children,
with the proportion ranging from 46% to 65%. However, most females lived with
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children or other, with the proportion ranging from 45% to 57%.
The distribution of doing exercise and alcohol problems did not constantly change
during the study period. The proportion of doing exercise was higher in males than in
females, ranging from 57% to 76% in males and 39% to 60% in females. The
proportion of reporting to ‘have an alcohol problem’ was relatively low and not constant.
As expected, the proportion of having alcohol problems was higher in males than
females, ranging from 6% to 18% in males and 1% to 3% in females.
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Table 5.1a Characteristics of the study population, 1994-2004
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Table 5.1b Characteristics of the study population by gender, 1994-2004
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5.3.2 Chronic disease
Table 5.2 presents the prevalence of 27 specific chronic diseases during
1994-2004 amongst the study participants and indicates that chronic diseases were
common (and increasingly so). The ten most prevalent diseases, (listed in table 5.2 in
the 2004 order of prevalence commencing with gastrointestinal problems to ulcers of
the digestive system), all show substantial increases in prevalence during the interview
period. Gastrointestinal (GIT) problems were the most common in 2004 and also
showed the greatest increase in prevalence during the interview period (13% in 1994 to
64% in 2004). Hypertension, which is both a disease in itself and a risk factor for other
diseases, also increased in prevalence during the study, from 27% in 1994 to 63% in
2004. Arthritis was a condition with a high prevalence in all six waves and increased
from 19% in 1994 to 61% in 2004. Cataract, a common age-related disease among the
elderly, was the most prevalent disease at baseline and increased in prevalence from
32% in 1994 to 58% in 2004, when it was the 4th most prevalent disease. Heart disease,
one of the most lethal diseases, also increased in prevalence from 17% in 1994 to 51%
in 2004. The remaining top ten common diseases amongst the respondents were
circulation trouble in arms or legs, urinary tract disorders, diabetes, emphysema or
chronic bronchitis and ulcers, all of which showed an increasing presence during the
study period. It is noteworthy that the last five chronic diseases identified in the study
population, cerebral palsy, epilepsy, muscular dystrophy, leukaemia and effect of polio,
may well have been linked to childhood diseases and, as a result, did not substantially
change in prevalence over the six waves. All the others (including the ten discussed
above and the remaining twelve) increased in prevalence during the interview period.
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Table 5.2 Prevalence of specific chronic diseases, 1994-2004
Year (wave)

Disease variables

1994 (W1) 1996 (W2) 1998 (W3) 2000 (W4) 2002 (W5) 2004 (W6)
N=1260

N=1003

n

n

%

%

N=874
n

%

N=700
n

%

N=589
n

%

N=458
n

%

Gastrointestinal problems

157 12.5 231 23.0 259 29.6 277 39.6 348 59.1 293 64.0

High blood pressure

339 26.9 402 40.1 394 45.1 353 50.4 342 58.1 289 63.1

Arthritis or rheumatism

238 18.9 344 34.3 334 38.2 330 47.1 336 57.0 278 60.7

Cataract

406 32.3 375 37.4 418 47.8 358 51.1 372 63.2 266 58.1

Heart disease

211 16.8 240 23.9 247 28.3 228 32.6 257 43.6 234 51.1

Circulation trouble in arms or legs 135 10.7 255 25.4 254 29.1 236 33.7 275 46.7 233 50.9
Other urinary tract disorders
Diabetes

54

4.3

92

9.2

100 11.4 121 17.3 162 27.5 147 32.1

153 12.2 152 15.2 143 16.4 128 18.3 131 22.2 112 24.5

Emphysema or chronic bronchitis

86

6.8

133 13.3 127 14.5 111 15.9 114 19.4 102 22.3

Ulcers (of the digestive system)

52

4.1

100 10.0 106 12.1 102 14.6 113 19.2

94 20.5

--------------------------------------------------------------------------------------------------------------------------------------

Kidney disease

69

5.5

75

7.5

82

9.4

77 11.0

96 16.3

90 19.7

Anaemia

23

1.8

47

4.7

56

6.4

64

9.1

79 13.4

77 16.8

Liver disease

45

3.6

57

5.7

68

7.8

67

9.6

67 11.4

62 13.5

Skin disorders

42

3.3

60

6.0

65

7.4

58

8.3

66 11.2

60 13.1

Asthma

32

2.5

49

4.9

49

5.6

49

7.0

66 11.2

50 10.9

Effects of stroke

56

4.4

55

5.5

58

6.6

55

7.9

60 10.2

44

9.6

Glaucoma

31

2.5

43

4.3

48

5.5

55

7.9

53

9.0

41

9.0

Tuberculosis

26

2.1

38

3.8

36

4.1

28

4.0

27

4.6

24

5.2

6

0.5

14

1.4

15

1.7

17

2.4

28

4.8

24

5.2

12

1.0

25

2.5

25

2.9

19

2.7

29

4.9

21

4.6

Thyroid or other glandular
disorders

5

0.4

13

1.3

14

1.6

12

1.7

16

2.7

18

3.9

Parkinson's Disease

7

0.6

21

2.1

24

2.7

21

3.0

13

2.2

13

2.8

Cancer
Speech impediment or impairment

--------------------------------------------------------------------------------------------------------------------------------------

Cerebral palsy

3

0.2

6

0.6

5

0.6

2

0.3

2

0.3

2

0.4

Epilepsy

1

0.1

4

0.4

5

0.6

3

0.4

3

0.5

2

0.4

Muscular dystrophy

8

0.6

9

0.9

5

0.6

2

0.3

4

0.7

1

0.2

Leukaemia

3

0.2

6

0.6

4

0.5

1

0.1

0

0.0

0

0.0

Effects of Polio

0

0.0

3

0.3

2

0.2

0

0.0

0

0.0

0

0.0
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Overall, as seen in Table 5.3, the mean number, prevalence and co-morbidities of
chronic diseases increased over time for the study population. The mean number of
chronic diseases increased from 1.8 in 1994 to 5.9 in 2004. The proportion of the
participant population that had at least one chronic disease during 1994-2004 increased
from 78% to 99%, with the majority of the participants having more than one disease
increasing from 60% to 97% and the proportion who had five or more diseases
increasing from 6% in 1994 to 69% in 2004.

Table 5.3 Prevalence of chronic disease, 1994-2004
Category
Mean diseases (SD)

1994(W1) 1996(W2) 1998(W3) 2000(W4) 2002(W5) 2004(W6)
1.8(1.6)

3.0(2.3)

3.5(2.5)

4.2(2.4)

5.4(2.6)

5.9(2.7)

Disease categories

n

n

n

n

n

n

At least one disease

988

%

%

%

%

%

%

78.5 918 91.5 819 93.7 675 96.4 581 98.6 455 99.3

0 disease

271

21.5

85

8.5

55

6.3

25

3.6

8

1.4

3

0.7

1 disease

395

31.4 182 18.1 117

13.4

48

6.9

19

3.2

14

3.1

2 diseases

289

23.0 217 21.6 144

16.5 103 14.7

45

7.6

24

5.2

3 diseases

145

11.5 187 18.6 167

19.1 119 17.0

64 10.9

48 10.5

4 diseases

82

6.5 124 12.4 141

16.1 135 19.3

93 15.8

52 11.4

5 diseases

36

2.9

96

9.6 110

12.6

93 13.3

89 15.1

73 15.9

6 diseases

21

1.7

48

4.8

56

6.4

67

9.6

96 16.3

73 15.9

7 diseases

10

0.8

31

3.1

38

4.3

39

5.6

56

9.5

50 10.9

8 diseases

5

0.4

18

1.8

17

1.9

29

4.1

43

7.3

44

9.6

9 diseases

3

0.2

7

0.7

11

1.3

21

3.0

40

6.8

30

6.6

10 diseases

1

0.1

4

0.4

13

1.5

12

1.7

18

3.1

21

4.6

11 diseases

1

0.1

1

0.1

1

0.1

4

0.6

10

1.7

17

3.7

12 diseases

0

0.0

0

0.0

1

0.1

2

0.3

3

0.5

1

0.2

13 diseases

0

0.0

0

0.0

0

0.0

1

0.1

3

0.5

3

0.7

14 diseases

0

0.0

1

0.1

1

0.1

0

0.0

0

0.0

2

0.4

15 diseases

0

0.0

0

0.0

0

0.0

2

0.3

2

0.3

3

0.7

27 diseases

0

0.0

2

0.2

2

0.2

0

0.0

0

0.0

0

0.0

101

Chapter 5

5.3.3 Disability
Table 5.4 details the prevalence of disability for each item of IADL and ADL
disability between 1994 and 2004, in descending order of the 2004 prevalence.
According to the IADLs, the prevalence of respondents needing help generally
increased at each wave, ranging from 7% - 19% in 1994 to 12% - 37% in 2004. The
two most common IADL disabilities needing help over time were ‘doing housework’
(prevalence increased from 19% in 1994 to 37% in 2004) and ‘cooking’ (prevalence
increased from 15% in 1994 to 32% in 2004). The least common IADL needing help
was ‘taking medication’ (prevalence increased from 7% in 1994 to 12% in 2004).
Importantly, all IADLs showed an increased rate of disability over time until 2002, but
from 2002 to 2004 the changes were negligible, with five of the seven IADLs showing
a decrease in prevalence. Interestingly, there was a decrease from 30% in 2002 to 24%
in 2004 for assistance needed with ‘shopping’, as compared to the earlier increasing
trends.
Among ADLs, prevalence ranged from 5% - 12% in 1994 to 6% - 15% in 2004.
The most common ADL disability needing help over time was ‘toileting’ (prevalence
increased from 12% in 1994 to 15% in 2004) with the second most common needing
help was ‘bathing’ (prevalence increased from 6% in 1994 to 9% in 2004). The least
common ADL needing help was ‘grooming’ (prevalence increased from 5% in 1994 to
6% in 2004). As with IADLs, most ADLs showed an increase in prevalence during
1994 - 2002, but the increases were small compared to IADLs. The prevalence of all
seven ADLs decreased from 2002 to 2004.
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Table 5.4 Prevalence of specific IADLs and ADLs, 1994-2004
Follow-up year
N

1994

1996

1998

2000

2002

2004

N=1260

N=1003

N=874

N=700

N=589

N=458

N

N

%

%

N

%

N

%

N

%

N

%

IADLs

Doing housework

Need help

242 19.2 192 19.1 155 17.7 167 23.9 223 37.9 168 36.9

Cooking

Need help

191 15.2 161 16.1 150 17.2 139 19.9 188 31.9 143 31.5

Handling finances

Need help

204 16.2 149 14.9 113 12.9 135 19.3 175 29.7 136 29.8

Using public transport

Need help

256 20.3 191 19.0 220 25.2 205 29.3 175 29.7 135 29.6

Shopping

Need help

191 15.2 159 15.9 146 16.7 162 23.2 174 29.5 110 24.1

Phoning

Need help

189 15.0 150 15.0 146 16.7 124 17.7 119 20.2 98 21.5

Taking medication

Need help

84 6.7

60 6.0 55

6.3 75 10.7 76 12.9 56 12.3

ADLs

Toileting

Need help

Bathing

Need help

74 5.9

68 6.8 65

7.4 63

9.0 72 12.2 42

9.2

Walking

Need help

74 5.9

60 6.0 70

8.0 56

8.0 63 10.7 37

8.1

Dressing

Need help

62 4.9

61 6.1 52

5.9 53

7.6 60 10.2 33

7.2

Eating

Need help

59 4.7

64 6.4 49

5.6 42

6.0 57

9.7 32

7.0

Transferring

Need help

62 4.9

48 4.8 49

5.6 49

7.0 56

9.5 31

6.8

Grooming

Need help

59 4.7

51 5.1 49

5.6 43

6.2 47

8.0 26

5.7

150 11.9 134 13.4 146 16.7 74 10.6 103 17.5 66 14.5

Table 5.5 shows the mean score of disability and prevalence of functional health
status for each wave. Among IADLs and ADLs, the higher scores suggest poor
functional health status and the means of IADL and ADL scores increased during
1994-2002. The mean IADL score increased from 1.4 to 2.7 during 1994 - 2002 and
then decreased to 2.5 in 2004. The mean ADL score increased from 0.5 to 1.1 during
1994 - 2002 and then decreased to 0.8 in 2004.
For functional health status, whether IADLs and ADLs are considered together or
separately, there was an increase over the six waves in the proportion with at least one
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disability. The prevalence rate of elderly participants who could perform IADL and
ADL independently decreased at each wave (the prevalence decreased from about 65%
in 1994 to 43% in 2004). Of those with a mild disability, the prevalence decreased
from 1994 to 1996 (from 19% to 15%), but increased thereafter through to 2004 (38%).
However, the prevalence of those with moderate disability showed no consistent trend,
ranging from 12% to 18%. For severe disability, the prevalence similarly fluctuated
between 4% and 8%. The overall pattern shows a moderate increase over time in the
proportions of the elderly disabled in all levels of disability.
Table 5.5 Prevalence of disability, 1994-2004
Category

1994

1996

1998

2000

2002

2004

mean IADL score (SD)

1.4(2.9)

1.4(3.0)

1.6(3.25)

1.9(3.3)

2.7(3.9)

2.5(3.8)

mean ADL score (SD)

0.5(1.9)

0.6(1.8)

0.7(2.2)

0.7(2.4)

1.1(3.0)

0.8(2.6)

n

IADL or ADL
Independent
(No IADL or ADL)

Mild disability
(IADL impaired only)

Moderate disability
(1-2 ADL disability)

Severe disability
(3+ ADL disability)

%

n

%

n

%

n

%

n

%

n

%

443 35.2 338 33.7 353 40.4 312 44.6 336 57.0 259

56.6

817 64.8 665 66.3 521 59.6 388 55.4 253 43.0 199

43.4

244 19.4 148 14.8 159 18.2 197 28.2 195 33.1 173

37.8

153 12.1 155 15.5 155 17.8

80

11.5

96

16.3

60

13.1

46

34

4.9

45

7.6

26

5.7

3.7

35

3.5

39

4.5

5.3.4 Depression
Table 5.6 presents the prevalence of specific depressive symptoms from 1994 to
2004 for the study participants, ordered according to the prevalence in 2004. For ease
of interpretation, these symptoms can be divided into three broad categories according
to prevalence trend. Six of the fifteen symptoms showed obvious increases in
prevalence over the interview period. These were ‘feel useless at times’, ‘couldn’t get
going’, ‘unhappy most of the time’, ‘daily life not interesting’, ‘not waking fresh and
rested’ and ‘not well most of time’. On the other hand, two symptoms for those who
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were troubled by ‘heart pounding, shortness of breath’ and ‘headaches’ showed a
decreasing trend in prevalence over time. The remaining seven symptoms displayed
mixed trends with fluctuating prevalence and included ‘sleep fitful and disturbed’, ‘feel
weak all over’, ‘feel no one understands’, ’difficulty with balance, walking’, ‘lonely
much of the time’, ‘being plotted against’ and ‘wanted to leave home’.
Table 5.6 Prevalence of specific depressive symptoms by Short Psychiatric Evaluation
Schedule (SPES), 1994 - 2004
Follow-up year 1994
SPES items
Feel useless at times
Sleep fitful and disturbed
Couldn't get going
Unhappy most of the time
Daily life not interesting
Not waking fresh and rested
Weak all over
No one understands
Not well most of the time
Difficulty with balance, walking
Heart pounding, shortness of breath
Headaches
Lonely much of the time
Being plotted against
Wanted to leave home

1996

1998

N=1260 N=1003 N=874

2000

2002

2004

N=700

N=589

N=458

187

130

127

159

236

217

14.8%

13.0%

14.5%

22.7%

40.1%

47.4%

517

343

271

271

192

183

41.0%

34.2%

31.0%

38.7%

32.6%

40.0%

289

154

179

184

181

158

22.9%

15.4%

20.5%

26.3%

30.7%

34.5%

174

129

142

150

188

157

13.8%

12.9%

16.2%

21.4%

31.9%

34.3%

269

173

245

230

179

146

21.3%

17.2%

28.0%

32.9%

30.4%

31.9%

277

209

150

155

156

136

22.0%

20.8%

17.2%

22.1%

26.5%

29.7%

295

189

147

139

165

117

23.4%

18.8%

16.8%

19.9%

28.0%

25.5%

140

133

136

112

49

82

11.1%

13.3%

15.6%

16.0%

8.3%

17.9%

116

103

81

107

97

79

9.2%

10.3%

9.3%

15.3%

16.5%

17.2%

242

139

89

133

72

78

19.2%

13.9%

10.2%

19.0%

12.2%

17.0%

253

136

124

130

84

58

20.1%

13.6%

14.2%

18.6%

14.3%

12.7%

294

160

136

124

71

55

23.3%

16.0%

15.6%

17.7%

12.1%

12.0%

67

49

88

43

19

37

5.3%

4.9%

10.1%

6.1%

3.2%

8.1%

26

15

16

10

5

11

2.1%

1.5%

1.8%

1.4%

0.8%

2.4%

47

44

31

27

7

10

3.7%

4.4%

3.5%

3.9%

1.2%

2.2%
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Table 5.7 shows the mean depression score and the prevalence of mental health
during 1994 - 2004. Higher depression scores indicate a greater level of depression
suffered by the respondents. For mental health, the proportion of elderly respondents
who suffered from at least one depressive symptom was high, ranging from about 66%
to 84% during all six waves, even though there was not a consistent increase in
prevalence during the ten-year interview period. The prevalence rate of elderly who
had no depression fluctuated between 74% and 61% over time even though the mean
depression score was low, fluctuating between 2.2 to 3.7, between 1994 - 2004. A
general increase in depression was found over time, especially for severe depression in
the last three waves. The prevalence of mild depression increased from 13% in 1994 to
34% in 2002, but decreased to 16% in 2004. The prevalence of severe depression
increased from 13% in 1994 to 23% in 2004.

Table 5.7 Prevalence of depressive symptoms, 1994-2004
Category

1994

1996

1998

2000

2002

2004

mean SPES score (SD)

2.6(2.7)

2.2(2.6)

2.4(2.7)

3.3(2.7)

3.7(2.9)

3.3(3.4)

n

n

n

n

n

n

SPES:

%

%

%

%

%

%

At least one symptom 966 76.7 657 65.5 597 68.3 590 84.3 484 82.2 318 69.4
No depression
(scored 0-3)
Mild depression
(scored 4-5)
Severe depression
(scored 6-15)

930 73.8 769 76.7 651 74.6 438 62.8 255 43.3 279 60.9
166 13.2 117 11.7 119 13.6 135 19.3 202 34.3 73 15.9
164 13.0 117 11.7 104 11.9 127 18.2 132 22.4 106 23.1

5.3.5 Combinations of chronic disease, disability and depression
Table 5.8 shows the distribution of the participants across all possible
combinations of chronic diseases, IALD disability, ADL disability and depression
during 1994 - 2004. There are three important points worth noting in this table. First,
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over the six rounds of data, the greatest distributional change was among those with no
chronic disease, disability and depression. At baseline, about 15% were free of chronic
disease, disability and depression. By the last follow-up wave, however, only 0.2%
participants were free of chronic disease, disability and depression.
Second, for those who have one health status only, the proportion of the elderly
respondents who suffered from a chronic disease was high, ranging from about 26% to
49%, even though there was not a consistent increase in prevalence during the ten-year
interview period. Of those with disability only, the prevalence decreased from 1994 to
2004 (from 3% to 0.2%). Of those with depression only, the prevalence slightly
decreased from 1994 to 2004 (from 2% to 0%).
The third important point to consider is the rate of possible combinations of
chronic disease, disability and depression. The prevalence rate of elderly who had
chronic disease together with disability increased over time, ranging from 17% in 1994
to 28% in 2004. Of those with chronic disease together with depression, the prevalence
increased from 10% in 1994 to 16% in 2002, but dropped back to 10% in 2004. Of
those with disability together with depression, the prevalence decreased from 1.2% in
1994 to 0.2% in 2004. Of those with chronic disease together with disability and
depression, the prevalence increased from 13% in 1994 to 40% in 2002, but decreased
to 28% in 2004.
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Table 5.8 Frequency distribution of the possible combinations of chronic disease,
disability and depression patterns during 1994 - 2004
1994
1996
1998
2000
2002
2004
Possible
n
%
n %
n %
n %
n %
N %
combinations
Free of any disease,
190 15.1
disability and depression

Disease only

67

6.7

42

4.8

17

2.4

4

0.7

1

0.2

479 38.0 494 49.3 386 44.2 270 38.6 153 26.0 149 32.5

Disability only

42

3.3

10

1.0

9

1.0

5

0.7

2

0.3

1

0.2

Depression only

24

1.9

5

0.5

1

0.1

2

0.3

0

0.0

0

0.0

Disease + Disability

218 17.3 198 19.7 214 24.5 146 20.9

96 16.3 128 27.9

Disease + Depression

124

9.8

99

9.9

96 16.3

Disability + Depression

15

1.2

3

0.3

92 10.5
3

0.3

99 14.1
1

0.1

2

0.3

49 10.7
1

0.2

Disease + Disability +
167 13.3 127 12.7 127 14.5 160 22.9 236 40.1 129 28.2
Depression

5.4 Discussion
This study is the first large-scale epidemiological study about the prevalence of
chronic disease(s), disabilities and depressive symptoms in a representative sample of
community-living elderly in Taiwan. Evidence from this study suggests declining
health, with a consistent increase in the number of participants suffering from chronic
disease(s), disability and depression during the period 1994 to 2004.

5.4.1 Chronic disease
Without exception, the prevalence of chronic diseases among the elderly
participants increased substantially over the ten-year period of this study. In previous
studies, the prevalent chronic diseases in the elderly have varied in different countries.
For example, they included cardiovascular disease, cancer, chronic obstructive
pulmonary disease, diabetes and arthritis in Australia (Australian Institute of Health and
Welfare 2007; Australian Bureau of Statistics 2008) and hypertension, respiratory
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disease, arthritis, heart disease, eye disorders, asthma, cholesterol disorders and diabetes
in America (Partnership for Solutions 2002). While the order of prevalence of the
chronic diseases in this study is different to previous studies, most were consistent with
previous findings. In other words, the findings in this study were consistent with the
evidence about GIT problems (Romero et al. 2001), hypertension (Rigaud & Forette
2001; Brindel et al. 2006; Plouin et al. 2006), arthritis (Al Snih et al. 2000), cataract
(Sagoo & Tuft 2005; Cedrone et al. 2006; Xu et al. 2006), heart disease (Mihelic &
Crimmins 1997) and diabetes (Fagot-Campagna et al. 2005; Barcelo et al. 2006; Selvin
et al. 2006) being the common chronic diseases suffered by the elderly.
It was interesting to find that over time GIT problems (e.g. stomach, intestinal
disorders, gall bladder problems or constipation) increased the most in this study. This
finding was consistent with the New Mexico Elder Health Survey, which showed
Non-Hispanic Whites reporting a significantly higher prevalence of stomach, intestinal
or gallbladder disease (Romero et al. 2001). Importantly however, although GIT
problems are common in the elderly, few epidemiological studies of chronic diseases
have identified ‘stomach, intestinal disorders or gall bladder problems’ as common
chronic diseases suffered by the elderly. A possible reason for this lack of evidence may
be that most studies only explore chronic diseases in general rather than specific
diseases. Alternatively, it may be the different studies have used varying terminology
and/or narrower definitions in questioning their participants about their GIT problems.
Future research in this area would need to clearly define what is meant by GIT problems
to promote a more accurate representation of the extent of GIT problems in an elderly
cohort.
Results from this study show hypertension, heart disease, arthritis and diabetes
indicate a growing health problem in Taiwan, with hypertension and heart disease
having the highest prevalence over time. More elderly in this study seemed to suffer
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from hypertension (increased from 27% in 1994 to 63% in 2004) and heart disease
(increased from 17% in 1994 to 51% in 2004) than US elderly (aged 65 and over)
(hypertension - 26%, heart disease - 7%) (Partnership for Solutions 2002) and
Australian elderly (aged 55 and over) (hypertension - 33%, heart disease - 7%)
(Australian Bureau of Statistics 2008). A higher prevalence of arthritis was also
identified in this study (increasing from 19% in 1994 to 61% in 2004), as compared to
evidence about Mexican American elderly (aged 65 and over) (41%) (Al Snih et al.
2000) and Australian elderly (aged 65 and over) (49%) (ABS, 2008). The prevalence of
diabetes was also higher in this study (increased from 12% in 1994 to 24% in 2004) as
compared to the US elderly population aged 65 and over (9% in 1998) (Partnership for
Solutions 2002). A possible cause of the increasing prevalence of chronic diseases is the
ageing of society.
Results from this study found the presence of a cataract to be one of the most
common diseases at baseline which continued to increase over time (from 32% in 1994
to 58% in 2004). This result is similar to the findings of Tsai et al. (2003) in Taiwan
(59%). The proportion of cataracts in this study is higher than those reported in the US
elderly (10% in aged 65 and over) (Partnership for Solutions 2002), but lower than
those reported in the Chinese elderly (98% in aged 70 and over) (Xu et al. 2006). Since
cataracts are common among the elderly in Taiwan, and are expected to increase over
time, further investigation into those who have cataracts and their demand for cataract
surgeries could provide important information for health care workers in the future.
The increased prevalence of chronic disease(s) in this study over time resulted in a
decrease in the proportion of the elderly population with no disease and an increase in
multiple chronic diseases. Compared with the US studies (Hoffman et al. 1996; Wolff et
al. 2002), more elderly in this study seemed to suffer from one or more chronic diseases
(first wave: 78%, 6th wave: 99%) than US elderly (82% - 88%), as well as multiple
110

Prevalence of chronic disease, disability and depression

chronic diseases (47% increasing to 96% in this study vs. 65% in the US data). This
finding suggests that the prevalence of chronic diseases in the elderly population not
only increased consistently, but by the final wave was substantially higher than
previously thought, confirming prior reports of the high prevalence of multiple chronic
diseases among the elderly population.
As the elderly age, they face an increased risk of having multiple chronic
conditions, which is to be expected when people survive one disease and live long
enough to develop other diseases. As a consequence, these populations may have
trouble obtaining quality care from the current health care system. Further investigations
into the combination of multiple chronic diseases and related health care issues could
therefore provide valuable information for health care providers.
Chronic diseases, such as hypertension, heart disease, arthritis and diabetes are
associated with a high burden of disease and may result in a high financial burden. In
today’s ageing society, it is important to be aware of the growing prevalence of people
with multiple chronic diseases and the common problems they face as they seek care to
maintain their health and their quality of life. As the number of people with multiple
conditions continues to grow, the frequency of problems faced by this entire population
will continue to increase which makes it possible to predict that an increasing number of
Taiwanese with multiple chronic diseases will have unmet health care needs. The rising
burden of chronic disease needs stronger leadership by policy makers and health
professionals. By working together, health care providers, patients and policymakers
can change the way health care is delivered so that the needs of these Taiwanese elderly
can be addressed.

5.4.2 Disability
An increasing prevalence of disability in the Taiwanese elderly over time was
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found in this study, indicating that health decline was driven by an increase in the
proportion of people who needed help with routine care activities (IADL) such as
‘doing housework’, ‘cooking’, ‘handling finances’, ‘transferring’, ‘shopping’ and
‘making a phone call’.
Among the IADL items, ‘doing housework’ was found to be the most difficult for
the elderly to perform in the present study, which agrees with findings of other
researchers (Ettinger et al. 1994; Wolinsky et al. 1996). ‘Cooking’ and ‘handling
finances’ were also found to have high IADL dependencies. For most of the IADL
items, with the exception of difficulty in ‘shopping’, the percentage of participants
reporting disability increased between 1994 and 2004. One aspect of the impact of
gender may be attitudinal. For instance, male elderly who lived with their spouse or
children may have responded that they had difficulty with ‘doing housework’ and
‘cooking’ simply because they never had to do such tasks.
Among the ADL items mostly used in measuring disabilities which could affect
independent living over time, difficulty with ‘toileting’ was found to be the most
problematic, followed by ‘bathing’ and ‘walking’. This study, therefore, differs to that of
other studies (Ferrucci et al. 1998; Thomas et al. 1998; Goldberg et al. 2006) in that
difficulty in ‘bathing’ was less problematic and prevalent than ‘toileting’. In this study,
unlike a US study (Schoeni et al. 2001) which showed no change in the proportion of
elderly people with a more severe disability, there were small increases in the proportion
of elderly people with severe disabilities. However, the increasing rate of ADL
disabilities (moderate and severe) in this study (16% in 1994 to 19% in 2004) was
similar to that reported in the Australian elderly (16% in 1981 to 20% in 1998)
(Australian Institute of Health and Welfare 2000).
The overall prevalence rates of disability were high and increased mixed trends
of disability were found in this study. The prevalence of any disability declined during
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earlier waves (1994 - 1996) and finally increased during later waves (1996 - 2004).
This finding agrees with the mixed trends of disability reported in the Organization for
Economic Cooperation and Development (OECD) countries (Jacobzone et al. 2000)
and is consistent with Australian population survey data (Australian Bureau of Statistics
et al. 2001; Australian Institute of Health and Welfare 2001) where an overall increase
in disability prevalence was confirmed. Importantly, however, the prevalence of
disability in this study (increasing from 35% in 1994 to 57% in 2004) is higher than
that reported in the Australian elderly (increasing from 43% in 1981 to 55% in 1998)
(AIHW, 2000). Increases in the prevalence of disability suggest that there have been
important changes in the loss of biological fitness in the Taiwan population associated
with increases in life expectancy above 65 years of age. It will be important to monitor
these changes in disability to determine how the age rates of loss of biological fitness
will behave in the future. These changes may have important implications in
forecasting the future trajectory of changes in health expenditures in the Taiwan
elderly population. It is important to note, however, that comparing levels of disability
between this study in Taiwan and other countries is not easy. Differences in survey
design, time period for data collection, definition of disability, age factor and the
populations covered make direct or indirect comparisons difficult. It remains important
however, to consider the experience of other countries when evaluating disability
trends in the Taiwan.

5.4.3 Depression
This is one of the few longitudinal studies of an elderly community-living sample
who have been examined on six occasions in a ten-year period, using a standardized
interview design, to assess depression levels. For most of the SPES items, increases
were found in this study. The most common depressive symptom was ‘sleep fitful and
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disturbed’ and, importantly, the prevalence rates increased sharply in ‘feel useless at
times’ between 2002 and 2004. These findings are consistent with previous findings by
Roberts et al. (2000) and Grand et al. (1990), persistent sleep disturbance and feeling
useless are common among elderly people and should be considered as important
indicators of depression during the ageing process.
Compared to previous studies about the prevalence of depression (in contrast to
symptoms), the overall prevalence of depression in this study increased (from about
26% in 1994 to 39% in 2004) and was in the higher range when compared to previous
research (1% - 49%) (Blazer 2003; Djernes 2006). In addition, the prevalence of mild
depression and severe depression was found to increase steadily over time in this study.
The prevalence of both mild depression (from 12% in 1994 to 34% in 2004) and severe
depression (from 12% in 1994 to 23% in 2004) in this study was higher than the
prevalence reported in previous findings (mild depression: 1% - 25%, severe depression:
1% - 13%) (Blazer 2003; Djernes 2006; Wilson et al. 2006). Although the prevalence of
depression was high overall, the prevalence showed no consistent change over time in
this study. An explanation for the inconsistencies may be that elderly people avoided
reporting or showing that their mood levels were low, perhaps preferring to hide their
true feelings. Depression in the elderly could be a persistent or recurrent disorder
resulting from life stress or physiologic effects of disease. Therefore, the true prevalence
could be underestimated. Further research is important for drawing more attention to
geriatric depression, to promote early detection of mild depression and to the treatment
of severe depression in the elderly.
According to Dr. Anna Howe (personal communication), “the prevalence of
depression as reported in Table 5.7 appears to be much more stable over time than many
of the chronic diseases, but the stability of the mild depression category may be, to
some extent an artefact of the way the categories are defined. The SPES developed by
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Pfeiffer (1979) may well be due for updating and three developments might be
considered.
The cut-off points for defining no, mild and severe depression could be reviewed
by examining the full distribution of scores on the 15 symptoms and trends over time
to show the proportion who remained completely free of any symptoms. This
examination could lead to setting cut-offs to define categories of no depression, then
mild, moderate and severe depression to provide a fuller picture of trends.
There could be value in testing whether a “short form” of the SPES might be
developed by identifying a shorter list of the most robust items. The findings show that
the most common symptoms also show the greatest increases over time, and it would
be useful to investigate the extent to which the less common symptoms occur in
conjunction with the most common symptoms rather than in isolation. If they do occur
in conjunction with the more common symptoms, there would be little loss of
information in reporting a smaller number of symptoms, and a short form SPES could
prove very useful both in research and initial assessment settings.
Cross-cultural validation of the SPES could explore whether there were any
marked differences in the prevalence of the 15 specific symptoms in different cultures.
The item on feeling lonely much of the time could be of particular interest given the
much lower proportion of the elderly who live alone in Taiwan compared to western
countries. As the SPES is a widely used schedule, comparative data might be available
from studies in other countries.”

5.4.4 Combinations of chronic disease, disability and depression
It was interesting to find that the prevalence of various combinations of chronic
diseases, disability and/or depression increases more than that of disability only or
depression only, but not for chronic disease only. In particular, individuals with both
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disability and depression have extremely high prevalence of chronic diseases increasing
from 92% (167/182) during the 1st wave to 99% (129/130) during the 6th wave. It has
been reported that the presence of more than one chronic disease in an individual, or a
co-morbidity, is related to the presence of a disability and the future risk of disability
(Guralnik et al. 1993; Beland & Zunzunegui 1999). Many studies have also indicated
that individuals with chronic diseases such as arthritis, heart disease or diabetes and
major depression have higher risks of functional disability compared with individuals
with either disease or depression alone (Centers for Disease Control and Prevention
1999; 2001; Egede 2004). This finding was supported by Cole and Dendukuri (2003) in
a comprehensive review in which they pointed out that the interaction with diseases
and/or disability were more likely to be associated with depression. It is expected that
chronic diseases presented at baseline, or those which occurred during follow-up, could
result in worse health because those who were sick were more likely to experience a
further disability and/or depression.
The high prevalence of chronic diseases and related disability and depression are
becoming increasingly important public health problems. Chronic diseases have
assumed an increasingly important role in public health research and co-morbidity has
also shown a strong association with health outcomes in disability (Stuck et al. 1999) and
depression (Krishnan et al. 2002). Since chronic diseases in general are related to
different aspects of health, they must be taken into account in order to obtain a clear
picture of the change of disability and depression. To date, the developments of the three
health dimensions and their interrelationships of each other are still controversial (Ormel
et al. 2002; Kelley-Moore & Ferraro 2005). Further research is required to provide more
information on the nature of changes of, and the pathway between, disease, disability
and depression among the elderly population during the ageing process.
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5.5 Limitations
The present study has several limitations that must be addressed in future studies.
First, for all the discussed measures for chronic disease, disability and depression, only
prevalence rates rather than incidence rates were considered in this study. Second,
because the sample was drawn from one limited geographic area within Taiwan, the
results cannot properly be generalized to the national population. Third, misreporting on
self-assessments may increase with age and may vary greatly depending on the diseases
considered. Moreover, because morbidity was investigated using a questionnaire and the
subjects were instructed to answer 'yes' only for diagnosed diseases, any unexpressed or
undiagnosed diseases were not investigated. It is possible that some of the differences
may be accounted for by recall bias if participants suffered from cognitive memory
decline. Nevertheless, this cohort study also has the advantage that it was based on a
large, stratified random sample of the community-living elderly in the city of Kaohsiung,
Taiwan.

5.6 Conclusion
Based on the analyses of various measures of selected health dimensions from the
CMFAQ, this study produced evidence of health decline in the Taiwan
community-living elderly from 1994 to 2004. In general, the decline was marked by the
increasing prevalence of most chronic diseases, disability and depressive symptoms.
There was considerable variation in prevalence across the different diseases, disability
and depression, as well as across the six waves. The growing number of elderly in
Taiwan is giving rise to a growing burden of old age chronic diseases, such as arthritis
(one of the most important disability diseases), cataracts (the most common disease in
this study), diabetes (one of the most costly diseases), gastrointestinal problems
(increased the most rapidly in this study), heart disease (one of the lethal diseases) and
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hypertension (a chronic disease and a risk factor for other diseases). Increases have also
been shown for the prevalence of most disabilities and depressive symptoms, while the
prevalence of suffering from disability only or depression only has declined over time.
In recognition that there have been variations in the population over time, the following
chapter will focus on the time trends in disparities for demographic, socioeconomic
status, living arrangements and health-related behaviours, as well as identifying the
determinants of the six selected chronic diseases, IADL/ADL disabilities and depressive
symptoms. Furthermore, increased prevalence of combinations of health conditions has
been identified, suggesting the value of further analyses exploring linkages between the
three health domains, as presented in later chapters.
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Chapter 6
Longitudinal changes in, and the Determinants of,
Chronic Disease, Disability and Depression among
Elderly Taiwanese, 1994-2004

6.1 Introduction
In this chapter, a longitudinal analysis is conducted to obtain more insight into the
longitudinal

changes

and

the

determinants

of

health

dimensions

among

community-living Taiwanese elderly people. Chapter 5 has given an overview of the
prevalence of chronic disease, disability and depression from a cross-sectional
perspective during each of the six waves of data collection (1994-2004). The results in
Chapter 5 highlighted that even though the overall prevalence increased for all these
health domains, only the prevalence of chronic diseases, apart from disability and
depression, increased consistently in each waves.
Health status is dependent on several predictors and risk factors. Studies have
indicated that health status (physical, functional and mental health) varies according to
age (Hughes et al. 1993; Roberts et al. 1997; Liang et al. 2005) and gender (Murtagh &
Hubert 2004; Zhang et al. 2005; Orfila et al. 2006; Zunzunegui et al. 2007). Similarly,
socioeconomic status (e.g. education, occupation, income, house ownership) (Dunn
2002; Patil et al. 2003; Zimmer et al. 2004; Chiu et al. 2005; Dalstra et al. 2005),
marital status and living conditions (Waite 1995; Avlund et al. 2002; Hays 2002; Van
den Brink et al. 2004; Liang et al. 2005), as well as poor health behaviours (e.g. alcohol
use and little physical activity) (Lacroix et al. 1993; Graham & Schmidt 1998; Vita et al.
1998; Lorig et al. 1999) have been found to impact on health status (chronic disease,
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disability and depression).
To date, no studies have examined which of these predictors have had an impact on
longitudinal changes in the patterns of chronic diseases, disability and depressive
symptoms in an ageing population, especially in the Taiwanese elderly population.
Hence, this chapter focuses on providing further evidence concerning trends of these
three health dimensions over time and to identify their determinants for doing this may
lead to a better understanding of the potentially modifiable and cultural predictors which
could be targeted in health problem interventions to help protect the elderly, as much as
possible, against deterioration in their health status.

6.2 Data and methods
At baseline in 1994, there were 1260 respondents aged 65 years and over. The
numbers of respondents in 1996, 1998, 2000, 2002 and 2004 were 1003, 874, 700, 589
and 458 respectively. All respondents in all six waves were included in the longitudinal
analysis and their details have been previously reported in Chapter 3.

6.2.1 Measurements
This chapter expands on the analysis of Chapter 5 by considering the longitudinal
changes in trends and their predictors of the six selected chronic diseases (arthritis,
cataract, diabetes, gastrointestinal (GIT) problems, heart disease and hypertension) out
of the 27 reported chronic diseases by the participants; disability (IALDs/ADLs);
depressive symptoms (SPES). Detailed information on health status studied in this
chapter on chronic disease, disability and depression indicators is listed in Table 6.1.
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Table 6.1 Response variables
Category

Detailed information

coding

Arthritis - one of the most important disability diseases;
Cataract - the most common disease over time;

Chronic
disease

Diabetes - one of the most costly diseases;

1=yes

GIT problems - the most rapidly increasing disease in this study;

0=no

Heart disease - one of the most fatal diseases; and
Hypertension - a chronic disease and a risk factor for other diseases.
IADLs: difficulty in phoning; using public transport; shopping;
cooking; doing housework; taking medication; handling

Disability

finances.
ADLs: difficulty in eating; dressing; grooming; walking;

1=yes
0=no

transferring; bathing and toileting.
SPES: not waking fresh and rested; daily life not interesting; wanted
to leave home; no one understands; couldn’t get going; sleep

Depressive
symptoms

fitful and disturbed; unhappy most of the time; being plotted

1=yes

against; feel useless at times; not well most of the time; weak

0=no

all over; headaches; difficult with balance, walking; heart
pounding, shortness of breath; lonely much of the time.

Detailed information on predictor variables of socio-demographic factors,
socioeconomic factors, living arrangements and health-related behaviours is listed in
Table 6.2.
Table 6.2 Predictor variables
Variables
Categories
Interview year (wave) [1994], 1996, 1998, 2000, 2002, 2004
Age
[65-69], 70-74, 75-79, 80 and over
Gender
[female], male
Place of birth
[China], Taiwan
Education
[no education], 1-6, 7+ years of schooling
Former occupation
[housewife or never worked], manual job, professional job
Extra money
[no], yes
House ownership
[no], yes
Marital status
[married], non-married (single, divorced, or widowed)
Living conditions
[live alone], spouse only, spouse and children, children or other
Regular exercise
[no], yes
Alcohol problem
[no], yes
Note: categories in brackets [ ] were coded as ‘0’
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6.2.2 Analytical methods
Regression models were constructed to examine whether there were significant
longitudinal changes in various measures of health status after controlling for possible
explanatory variables, such as those described in Table 6.2. Through estimated odds
ratios, these models were also used to assess differences in the likelihood of health
status due to these same explanatory variables.
Since the CMFAQ involved interviewing the same person more than once, the
generalized estimating equation (GEE) approach was adopted, as originally proposed by
Liang and Zeger (1986) and extended by Diggle et al., (1994). The advantage of using
GEEs in describing longitudinal changes is that they can be used even when participants
had unequal numbers of observations or unequal time intervals between observations
(Hardin & Hilbe 2003).
The GEE method accounts for the structure of the covariance of the correlated
measures through its specification in the estimating process. The method is robust in the
sense that it provides consistent estimates of the coefficients and their variances, even if
the correlation matrix is incorrectly specified. The model takes the form:

P(Yij = 1 Xij = xij )
Logit [P (Yij = 1 Xij = xij] = log

P(Yij = 0 Xij = xij )

= β0 + β1 xij

Here Yij indicates the binary response for a health measure, with 1 as having the disease,
disability or depression and 0 otherwise, from subject i at time j, for i = 1,…, n and j =
1,…, 6; xij= (xij1, …, xijp)´ indicating a p × 1 vector of predictor variables associated
with yij. An exchangeable correlation structure, corr (Yij, Yik) = ρ, is a common
assumption in longitudinal studies. The covariates are listed in Table 6.1. Among them,
interview year (wave), age, education, former occupation and living conditions were
entered in the regression models as sets of dummies and gender, place of birth, extra
money, house ownership, marital status, regular exercise and alcohol problem were
122

Longitudinal changes in and determinants of health status

entered as binary categorical variables. For each model, odds ratio (OR) and 95%
confidence interval (CI) are presented for the relationship between the predictor variable
and response variable (health outcome). These analyses were performed using STATA
version 8.0.
In order to explore the overall age effect on health status, both categorical age
(65-69, 70-74, 75-79 and 80 +) and numerical age (real age) were adopted and analysed
in this study. The analysis explored both possibilities of age effects and showed that
similar results were obtained. Therefore, the discussion about the age effect only
focuses on the results based on categorical age.

6.3 Results
The results from the GEE models for the probability of having specific chronic
disease(s), disabilities (IADL/ADL), depressive symptoms (SPES) are shown in Tables
6.3, 6.4, 6.5 and 6.6 and will be discussed at length in this section.

6.3.1 Chronic disease
This section presents results from the GEE models for six selected chronic diseases
(i.e. arthritis, cataract, diabetes, GIT problems, heart disease and hypertension)
identified in the data. All the results presented in Table 6.3. include the odds ratio (OR)
and 95% CI for each chronic disease.
After controlling for other possible predictor variables, significant (increasing)
time trends were found for all the selected diseases. The increase in magnitude was the
greatest for GIT problems, OR=1.11 (95% CI: 1.09-1.14) in 1996, increasing to 1.68
(95% CI: 1.60 - 1.76) in 2004; followed by hypertension and arthritis. In addition, the
odds of having heart disease, diabetes and cataract also increased over time, with heart
disease increasing more so than diabetes and cataract.
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While the odds of suffering from chronic disease(s) increased with age, only the
OR for cataract and heart disease were statistically significant, being especially high for
participants aged above 75. These results suggest that age itself was a risk for certain
chronic diseases, but not necessarily for all of them.
With respect to gender, the odds were lower for males than for females for all six
diseases. This was most notable for arthritis (OR = 0.86, 95% CI: 0.81 - 0.93), implying
that males were 0.86 times less likely to suffer from arthritis than females. The effect
was also significant for cataract (OR = 0.91, 95% CI: 0.86 - 0.96) but less notable for
heart disease (OR = 0.92, 95% CI: 0.86 - 0.97) and hypertension (OR = 0.92, 95% CI:
0.86 - 0.98). The gender effect, however, was not statistically significant for diabetes
and GIT problems. These results indicate that elderly males were less likely to suffer
from arthritis, cataract, heart disease and hypertension when compared to elderly
females in the study population.
Effects of education, former occupation, extra money and house ownership on the
six selected chronic diseases were found to vary in the GEE models with slight
influences on GIT problems and heart disease. Other factors, such as place of birth,
marital status, living conditions, regular exercise and alcohol problem were not found to
be significant predictors of any of the six selected chronic diseases.
In addition to positive time trends for the six selected chronic diseases found in this
study, it appears that only age and gender had significant variable predictor effects on
certain chronic diseases.
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Table 6.3 Odds ratio estimates from the GEE models for selected chronic diseases
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6.3.2 IADL disability
The results from the GEE analyses for disability for the seven IADLs are shown in
Table 6.4. After controlling for other possible predictor variables, significant (increasing)
time trends were found for most IADLs. The magnitude of increase was the greatest for
difficulty in ‘doing housework’, OR= 1.02 (95% CI: 1.00 - 1.05) in 1996, increasing to
1.18 (95% CI: 1.12 - 1.25) in 2004, followed by ‘cooking’, OR= 1.03 (95% CI : 1.01 1.05) in 1996, increasing to 1.18 (95% CI: 1.12 - 1.24) in 2004, and ‘handling finances’,
OR= 1.01 (95% CI: 0.99 - 1.03) in 1996, increasing to 1.14 (95% CI: 1.09 - 1.20) in
2004. The odds of difficulty in ‘using public transport’, ‘shopping’, ‘taking medication’
and ‘phoning’ also increased over time. Importantly, difficulty in ‘using public
transport’ and ‘shopping’ increased more steadily than the others. In general, the
probability trends of having IADL disabilities increased from 1994-2002, while the
trends slowed down from 2002-2004.
The odds of having an IADL disability increased with age for all GEE models.
Only the odds of difficulty in ‘taking medication’ were found to significantly increase
with age above 80. With respect to gender, the odds were lower for males with
difficulty in ‘phoning’, ‘using public transport’, ‘shopping’ and ‘handling finances’, but
higher for difficulty in ‘cooking’, ‘doing housework’ and ‘taking medication’. Based on
these, there were only significant differences in the OR for difficulty in ‘using public
transport’ (OR = 0.91, 95% CI: 0.87 - 0.95) and ‘cooking’ (OR = 1.1, 95% CI: 1.05 1.14), suggesting that the impact of gender on IADL disabilities depended on the task.
Participants who had a formal education, extra money and house ownership were
significantly less likely to develop IADL disabilities. Those with a formal education had
ORs (less than one) ranging between 0.80-0.94; those who had extra money (except for
difficulty in ‘taking medication’) had ORs between 0.95-0.97; and for those who owned
their own house (except for difficulty in ‘using public transport’ and ‘taking medication’)
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had ORs between 0.95-0.96. Interestingly, however, participants who had manual jobs
were more likely to experience problems with ‘handling finances’ (OR = 1.04, 95% CI:
1.00 - 1.08) than those who had been housewives or never worked. These results
suggest that overall participants with a high SES were at a lower risk of developing
IADL disabilities.
Marital status also appeared to be a determinant for developing IADL disabilities
as the OR for participants who were not married (single, divorced or widowed) was
greater than one for all IADL disabilities. However, only the OR for difficulty in ‘taking
medication’ was statistically significant (OR = 1.05, 95% CI: 1.00 - 1.09), implying that
elderly participants who were not married definitely needed more help with taking
medication and were potentially more inclined to develop other IADL disabilities.
The OR for participants living with someone (spouse only, spouse and children,
children and/or other) was greater than one and was statistically significant for most
IADL disabilities, except for those who had difficulty in ‘using public transport’.
Elderly people living with someone, therefore, appeared to rely on others more so than
those living alone.
Health-related behaviors were found to be significant predictors of IADL
disabilities. Elderly participants who exercised regularly, compared to those who did not,
had a significantly lower risk of developing IADL disabilities; the OR was less than one,
ranging from 0.86 to 0.92. Interestingly, for those with an alcohol problem, compared to
those with no alcohol problem, where the ORs ranged from 0.95 to 0.97, there were
significantly lower risks of difficulty in ‘phoning’, ‘using public transport’, ‘shopping’,
‘taking medication’ and ‘handling finances’. Overall, healthy behaviours, such as doing
exercise, reduced the risk of IADL disabilities, whereas poor health behaviours, such as
having an alcohol problem, did not necessarily promote the development of IADL
disabilities.
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With respect to all possible predictors, increasing time, older age, female gender,
lower SES (education, extra money, house ownership), living arrangements (unmarried,
not living alone) and poor health-related behaviours (no regular exercise) demonstrated
a statistically significant impact on positively developing most IADL disabilities.
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Table 6.4 Odds ratio estimates from the GEE models for IADL disability
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6.3.3 ADL disability
The results from the GEE analyses for disability of the seven ADLs are shown in
Table 6.5. After controlling for other possible predictor variables, significant (increasing)
time trends were found for all ADL disabilities. The GEE regression models for ADL
disability displayed similar results to that of the IADL disabilities. The odds slightly
increased for all six waves and the trends were similar (around 1.00-1.10) for difficulty
in ‘eating’, ‘dressing’, ‘grooming’, ‘walking’, ‘transferring’, ‘bathing’ and ‘toileting’. In
general, the probability trends of having most ADL disabilities slightly increased, as
compared with baseline. Importantly, difficulty in ‘bathing’ increased more steadily
than the others; OR = 1.04 (95% CI: 1.02 - 1.05) in 1996, increasing to 1.08 (95% CI:
1.05 - 1.12) in 2004. Even though, overall, the time trends for ADL disabilities
increased at the completion of the longitudinal study, the probability of having ADL
disabilities increased from 1994-2002, while the trends were reversed between
2002-2004.
The odds of having an ADL disability increased with age; the OR was greater than
one and increased slightly with older age for all models. However, only in the very old
age group (80+) did have a significant impact on all ADL disabilities.
With regard to SES, the following participants had significantly lower risks of
developing ADL disabilities. Participants who had a formal education (7+ years of
schooling), ORs ranged from 0.93 - 0.98, and those who had extra money had a
significantly lower risk of developing problems with disability of ‘bathing’ (OR = 0.98,
95% CI: 0.96 - 0.99) and ‘toileting’ (OR = 0.97, 95% CI: 0.95 - 0.99). Furthermore,
elderly participants who had their own house, compared to those who did not, had a
significantly lower risk of developing most ADL disabilities, except for difficulty in
‘transferring’ and ‘toileting’, where ORs ranged from 0.96 - 0.99. This indicates the
higher the SES of the participant the smaller the risk of developing ADL disabilities.
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For those who were not married (single, divorced or widowed), compared with
those who were married, the OR was greater than one for all ADL disabilities. However,
only the OR for difficulty in ‘eating’ was statistically significant (OR = 1.04, 95% CI:
1.00 - 1.08), suggesting that elderly participants who were not married may have needed
more help with eating and may also, potentially, be more inclined to develop other ADL
disabilities. It is worth noting, however, that for those living with someone (spouse only,
spouse and children, children and/or other), compared to those living alone, the ORs
were greater than one and statistically significant for most ADL disabilities, except for
difficulty in ‘toileting’, implying that elderly people living with someone had poorer
ADL functions compared with those who lived alone.
For the elderly who participated in regular exercise, compared to those who did not,
the OR was less than one and significantly impacted on all ADL disabilities, suggesting
that participants who regularly exercised had lower risks of developing ADL disabilities.
Interestingly, for those with an alcohol problem, the OR was also less than one and
showed significantly lower risks of developing problems with ‘eating’. These results,
therefore, seem to suggest that poor health behaviours (e.g. having an alcohol problem)
did not seem to lead to potential ADL disabilities.
In summary, therefore, with respect to all possible predictors, increasing time,
older age (80+), lower SES (education, extra money and house ownership), living
arrangements (unmarried, not living alone) and poor health-related behaviours (no
regular exercise) showed statistically significant impacts on ADL disabilities. In contrast,
the effects of gender, place of birth and former occupation did not significantly impact
on whether or not they developed ADL disabilities.
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Table 6.5 Odds ratio estimates from the GEE models for ADL disability
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6.3.4 Depressive symptoms
Table 6.6 presents the results from the GEE models for the 15 SPES scores for
depressive symptoms. After controlling for other possible predictor variables,
depressive symptoms showed highly varying time trends. The magnitude of significant
increase was the greatest for ‘feel useless at times’, OR= 1.11 (95% CI: 1.06 - 1.16) in
2000, increasing to 1.43 (95% CI: 1.35 - 1.51) in 2004, followed by ‘unhappy most of
the time’, ‘daily life not interesting’, ‘couldn’t get going’, ‘not well most of the time’,
‘not waking fresh and rested’ and ‘no one understands’. On the other hand, for those
who suffered from ‘headache’ and ‘heart pounding, shortness of breath’, the OR was
less than one with the trends decreasing over time during consecutive waves. In addition,
there were mixed trends for the following symptoms; ‘sleep fitful and disturbed’,
‘wanted to leave home’, ‘being plotted against’, ‘lonely much of the time’, ‘weak all
over’ and ‘difficult with balance, walking’ and no trends for the following symptoms,
‘wanted to leave home’ and ’being plotted against’.
Although the OR was greater than one for most depressive symptoms, the age
effect was not found to impact this, even though the OR for ‘difficult with balance,
walking’ was statistically significant and increased for all age groups. For those who
‘couldn’t get going’ and ‘feel useless at times’, the OR was statistically significant for
the very old age group (80+), implying that only this very old group was at high risk of
suffering from depression.
A gender effect was observed among this elderly cohort. For males, the OR was
less than one for ten of the 15 depressive symptoms. It was also important to note that
the OR was less than one and statistically significant for the following five of the ten
depressive symptoms: ‘not waking fresh and rested’ (OR = 0.94, 95% CI: 0.89 - 0.90),
‘sleep fitful and disturbed’ (OR = 0.88, 95% CI: 0.84 - 0.93), ‘headache’ (OR = 0.91,
95% CI: 0.87 - 0.95), ‘heart pounding, shortness of breath’ (OR = 0.92, 95% CI: 0.89 133

Chapter 6

0.96) and ‘couldn’t get going’ (OR = 0.94, 95% CI: 0.90 - 0.98), suggesting overall that
men were less likely to suffer depression than women.
With regard to SES, the following participants had significantly lower risks of
developing depressive symptoms. Participants who had a formal education ORs ranged
between 0.86 - 0.95, extra money ORs ranged between 0.83 - 0.98 and those who
owned their own house ORs ranged between 0.90 - 0.97 and were all at a lower risk of
developing depressive symptoms. In other words, participants with a higher SES were
at a lower risk of developing depressive symptoms.
Marital status and living conditions were observed but found not to be significant
with regard to depressive symptoms. For those who were not married (single, divorced
or widowed), only the OR of reporting ‘wanted to leave home’ (OR = 1.03, 95% CI:
1.00 - 1.07), ‘no one understands’ (OR = 1.09, 95% CI: 1.02 - 1.16) and ‘lonely much of
time’ (OR = 1.06, 95% CI: 1.04 - 1.10) was statistically significant. For those living
with children and/or others, the OR for ‘no one understands’ was statistically significant
(OR = 0.88, 95% CI: 0.83 - 0.95). Only the OR for ‘daily life not interesting’ (OR =
0.89, 95% CI: 0.80 - 0.98) was statistically significant for all living conditions such as
living with spouse only, living with spouse and children (OR = 0.87, 95% CI: 0.79 0.97) and living with children and/or others (OR = 0.91, 95% CI: 0.85 - 0.98). Overall,
this suggests that those who were not married (single, divorced or widowed) and those
living alone were more likely to suffer from depressive symptoms.
With respect to health-related behaviors for elderly who participated in regular
exercise, the OR was less than one, with a significant negative impact on most
depressive symptoms. For example, the OR for ‘waking not fresh and rested’ (OR =
0.94, 95% CI: 0.91 - 0.97) was statistically significant and, most notably, those who
participated in regular exercise were less likely to suffer the symptoms of ‘weak all
over’ (OR = 0.89, 95% CI: 0.87 – 0.92) and ‘daily life not interesting’ (OR = 0.89, 95%
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CI: 0.86 – 0.92). In contrast, for those with an alcohol problem, the OR was greater than
one for most depressive symptoms, only the OR for ‘headache’ (OR = 1.06, 95% CI:
1.01 - 1.11) was statistically significant. Overall, therefore, in this study alcohol did not
seem to contribute to depressive symptoms. It is worth noting, however, that these
results suggest participants with good health behaviors (exercising regularly) appeared
to be at a lower risk of suffering from depressive symptoms.
In summary, the time trends were variable for depressive symptoms in this elderly
cohort over time. Female gender, having a low SES, being unmarried, living alone and
poor health behaviour (not exercising regularly) were predictors of depressive
symptoms.
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Table 6.6 Odds ratio estimates from the GEE models for SPES depressive symptoms
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Table 6.6 Odds ratio estimates from the GEE models for SPES depressive symptoms (cont.)
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6.4. Discussion
In this chapter, the trends and determinants of chronic disease, disability and
depressive symptoms are addressed. The significance of the differences between the
trends of each of the six selected chronic diseases (i.e. arthritis, cataract, diabetes, GIT
problems, heart disease and hypertension), disability (IADL/ADL) and depressive
symptoms (SPES) were examined separately using the GEE approach, as were the
predictors of health status.

6.4.1 Chronic diseases

6.4.1.1 Changes in chronic disease
Significant increasing time trends were found for all six selected chronic diseases
in this study. The findings demonstrated that the number of elderly people with arthritis,
cataract, diabetes, GIT problems, heart disease and hypertension increased at a stable
rate over the ten-year period. It was interesting to note that the growing rate of GIT
problems, arthritis and hypertension were greater than for cataract, diabetes and heart
disease. These results are consistent with the cross-sectional study results of the
prevalence of chronic disease reported in Chapter 5, emphasizing the growing number
of chronic diseases suffered by this elderly cohort and reinforcing the need for
prevention and treatment to be prioritised in the health care system, especially for the
elderly.

6.4.1.2 Determinants of chronic disease
While all the selected chronic diseases were common and trends increased with
time in this study, it was surprising to find that arthritis, diabetes, GIT problems and
hypertension had no association with increasing age. Potentially, these results could be
138

Longitudinal changes in and determinants of health status

explained in that ageing is a process leading to death and is characterized by universal
progressive and irreversible alterations. Ageing is not a disease and, while the
age-related chronic diseases can in part be prevented, they cannot be avoided during
the ageing process. These results are consistent with the notion that age itself is a risk
factor for most chronic disease(s), but not necessarily for the development of chronic
disease(s). It is noteworthy, however, that in this study increasing age was associated
with a higher risk of developing cataracts and heart disease. These findings are
consistent with previous studies for age-related cataracts (Tsai et al. 2003) and heart
disease (Halon et al. 2004; Stelmach et al. 2004).
In agreement with the evidence (Al Snih et al. 2000; Barreto et al. 2004; Orfila et
al. 2006), this study found that, in general, females had poorer health than males
because they suffered from more chronic diseases. It could be argued that since females
have longer life expectancies (Directorate General of Budget & Accounting and
Statistics 2005), they would be more likely to experience more chronic conditions
during their lifetimes.
While a previous study (Paeratakul et al. 2002) indicated that lower SES may be a
predictor of poor health, this study found no strong association between SES and
chronic diseases. SES may not have been a determinant of chronic disease and the
health status of this elderly Taiwanese cohort because they had ready access to the NHI
program (implemented in 1995), thereby potentially improving the overall heath status
of not only the high SES participants but also the low SES participants, who were
offered this service at a subsidized rate.
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6.4.2 Disability

6.4.2.1 Changes in disability
According to the results, most items of both IADL and ADL disabilities showed
increasing time trends with a slight reduction between 2002 and 2004. An explanation
for this may be that a relatively healthy cohort remained in the study resulting in a slight
increase in disability during the final stages. In addition, it was interesting to find that
even though IADL disabilities generally increased over time, the ADL disabilities
increased even more so. An explanation for this phenomenon may be that participants
were able to recover from mild IADL disabilities but not so from the moderate and
severe ADL disabilities. Overall, this study documented that disability rates varied with
time, which confirms the dynamic nature of the disabling process as suggested in
previous studies (Manton 1988; Crimmins & Saito 1993; Beckett et al. 1996; Colvez et
al. 2003; Gill & Kurland 2003; Hardy & Gill 2004; Peres et al. 2005).

6.4.2.2 Determinants of disability
Increasing age is generally reported as an important predictor causing disability
(Guralnik et al. 1993; Avlund 2004). This was confirmed in this study for both mild
disabilities (IADL) and severe disabilities (ADL). The average age of this study cohort
in 2002 was 78 years and so it was expected that disability would increase significantly
with time and participants would require more assistance to be able to live
independently in this community. In addition, the findings confirmed that gender
influenced the types IADL disabilities according to social roles, experience and skills
(Peek & Coward 1999; Chiu et al. 2005). For example, women generally took
responsibility for cooking and men for transport, which is why men needed assistance
with cooking and women with transport.
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It is well known that low SES has been associated with an increased risk of
disability in later life (Adler & Ostrove 1999; Coppin et al. 2006). Evidence in the
literature about the strong associations between health and educational level (Melzer et
al. 2001), income (Li 2005), house ownership (Dunn 2002) were also supported in this
study. These results emphasize the need for functional health support by primary care
services for elderly people from a low SES, focusing on early awareness and
management to give them a better quality of life.
Household composition plays an important role and can provide social support for
the elderly. Supportive of Pienta et al. (2000), this study found that marriage had a
beneficial effect on health and tended to reduce disabilities developing. Interestingly,
living alone was found to be associated with a lower risk of disability which is
inconsistent with other research (Avlund et al. 2002). Perhaps in this study, elderly
living alone were forced to maintain their ability to conduct daily tasks. In other words,
it is possible that elderly participants living with someone were in poor health and could
not live independently thus requiring more assistance with daily living. A similar
situation was also found in a study conducted by Li (2005).
Consistent with previous studies (Lorig et al. 1999; Penninx et al. 2001; Topp et al.
2005), the relationship between regular exercise and better functional ability was
confirmed. However, contrary to previous findings (Lacroix et al. 1993; Strawbridge et
al. 1998), this study found that participants with an alcohol problem had better
functional ability. Perhaps this could be explained in that actual alcohol consumption
was not measured in this study and participants who took part in moderate, not
excessive alcohol intake, had good health similar to that reported in the evidence (Wang
et al. 2002; Saito et al. 2005). These results suggest that improving life style behaviours
(e.g. exercise programs and alcohol use education) could help to prevent and/or treat
disabilities in an elderly cohort.
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6.4.3 Depressive symptoms

6.4.3.1 Changes in depressive symptoms
Mixed trends of considerable complexity were observed for depressive symptoms
in this study. Depressive symptoms can become chronic or recurrent and lead to
substantial impairments in a participant’s ability to take care of their everyday
responsibilities (World Health Organization 2008). It is worth noting that psychological
components of depressive symptoms (such as ‘feel useless at times’, ‘unhappy most of
the time’, ‘feel daily life not interesting’, ‘couldn’t get going’ and ‘not well most of the
time’), were more likely to increase over time. This is the first study that has ever
examined depressive symptoms over a ten-year time span and it was interesting to find
a trend of increasing and persistent depression. Furthermore, these observations imply
that depressive symptoms in ageing are complex and characterized by individual
variations.

6.4.3.2 Determinants of depressive symptoms
In the past, it has been suggested that age is a risk factor for depression (Blazer et
al. 1991). This is challenged by the weak association found in this study, especially
since this study found that only three symptoms of depression (‘difficulty with balance,
walking’, ‘couldn’t get going’ and ‘feel useless at times’) showed higher risks that
were statistically significant in the older age group (80+). Perhaps the results of this
study are more in line with the results of Cui and Vaillant (1996), Hughes et al. (1993)
and James and Haley (1995), who claim that depression is not an integral part of
growing old. Based on this premise, age alone may not be a significant predictor of
developing depression.
The results showed that men suffered fewer depressive symptoms than women,
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which is consistent with other epidemiologic studies (Sonnenberg et al. 2000; Heun &
Hein 2005; Katsumata et al. 2005; Djernes 2006). Complex factors contribute to
gender differences in developing depression (Piccinelli & Wilkinson 2000), one of
which includes socio-cultural role differences where females are more prepared than
males to be open about their feelings and to seek help for their depressive symptoms.
Low SES has been found to be associated with a greater number of depressive
symptoms not only in the evidence (Macintyre et al. 2001; Lorant et al. 2003;
Muramatsu 2003; Stansfeld et al. 2003; Everson-Rose & Lewis 2005; Koster et al.
2006), but also in this study. The results showed that higher education, extra money and
house ownership provided protection against depressive symptoms. Perhaps it could be
argued that people with low SES may have experienced barriers in accessing health care
services, especially with regard to medication and treatment services for depression as
highlighted in the literature (Ten Have et al. 2004; Sareen et al. 2007). These results
emphasize the need for mental health support by primary care services for elderly
people with a low SES. These services would need to focus on early awareness, care
and treatment of depressive symptoms to promote a better quality of life in the elderly.
Elderly people who are unmarried (single/divorced/widowed) (Bebbington 1987;
Cramer 1993; Black et al. 1998; Li et al. 2005) and living alone (Joutsenniemi et al.
2006) are more likely to experience depressive symptoms. It can be argued that people
living with others can often obtain better support in many ways and that the presence
of a spouse helps with recovery from illness, reducing the likelihood of depression.
Therefore, promoting the need for mental health support to target people living alone
could help reduce the increase of depression.
According to the evidence, participating in healthy lifestyles, such as exercising
regularly (Singh & Fiatarone Singh 2000; De Moor et al. 2006; Lindwall et al. 2007)
and drinking alcohol in moderation (Boardman et al. 2006; Kirchner et al. 2007;
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Ostacher 2007), protects against depression. Clearly, this was also found to be the case
in this study. It is also worth noting that attending regular social gatherings (e.g. group
exercise) can also help promote social contacts and reduce social isolation, thereby
potentially reducing the incidence of depression.

6.5 Limitations
The focus of this chapter was to examine the changes and the predictors of health
status and, as such, the limitations of this study need to be discussed. First, although
studies have demonstrated the reliability and validity of the CMFAQ instrument,
because interviews were conducted in six waves and sometimes with different
interviewers, potential interviewer bias needs to be taken in account. Second, because
health status was measured during the time of their interview, it is possible that
disability or depressive symptoms (which, unlike chronic disease, were reversible)
occurred before or after the interview in the two-year interim period. Finally, this study
focused on the results of only one community-living elderly population which may not
be representative of other Taiwanese elderly living in, for example, aged-care facilities,
institutions (eg. hospitals) and so forth.

6.6 Conclusion
In general, the underlying health of the community-living elderly declined,
accompanied by increasing time trends in all six chronic diseases and most of the
disabilities and depressive symptoms. A focus on health decline is strongly indicated by
the current research which highlighted, in particular, those suffering from GIT problems,
moderate/severe disability (i.e. ADL disabilities) and psychological components of
depressive symptoms. Future health care management could be more effective if
specifically targeted at preventing health decline among target sub-groups identified as
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high risk in this study: the very old, female, unmarried, with low SES and who do not
exercise regularly.
Since exercise had a positive effect on both disability and depressive symptoms,
the promotion of functional health and mental health needs to focus on two points in the
future: firstly to encourage the active group to continue their exercise, and secondly to
persuade the inactive to become active at an earlier stage. In the future, the findings of
this study could be useful to policy makers, physicians and caregivers in providing
information that could be incorporated into decisions about more appropriate health care
provision for the elderly, to not only improve their health status but to also improve
their quality of life.
While this chapter explores longitudinal changes and determinants of chronic
diseases, disability and depressive symptoms, the interrelationship between the
developments of health domains is yet to be made clear. Further study will be necessary
to validate the findings of this research. The knowledge of causal effect relationships
between the three health domains and their determinants might help to identify
individuals at increased risk of developing chronic disease, disability and depressive
symptoms who could benefit from early intervention approaches. Thus, an assessment
of the pathways between the development of chronic disease, disability and depressive
symptoms will be addressed in the next chapter.
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Chapter 7
Pathways between chronic disease, disability and
depression

7.1 Introduction
Mutual relationships have been found to exist among chronic disease, disability
and depression. Empirical evidence generally supports the hypothesis that disability
may increase the risk of depression (Chiu et al. 2005; Yang & George 2005), as well as
vice versa (Bruce 2001; Mehta et al. 2002; Wang et al. 2002). A temporal and reciprocal
relationship between disability and depression has also been discussed by Ormel et al.
(2002). In addition, mutual relationships may exist between chronic disease and
disability (Guralnik et al. 1993; Beland & Zunzunegui 1999) or between disease and
depression (Lee et al. 2001; Cole & Dendukuri 2003). To date, however, only one study
(Kelley-Moore & Ferraro 2005) has reviewed the pathways linking chronic disease,
disability and depression, thus limiting the development of effective preventive
interventions. Further benefits, therefore, would be derived from the use of large
multi-wave longitudinal datasets, which permit tests of more complex models and may
allow for stronger inferences to be made about possible causal processes over time.
The disablement process model (Verbrugge & Jette 1994) indicates that chronic
disease, disability and depression can interact to create feedback loops. Understanding
the nature of the association between chronic disease, disability and depression is
particularly important for the causal interpretation of the association between disability
and depression in elderly populations with a relatively high prevalence of chronic
disease. In such populations, disability may result from depression as well as from
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chronic disease and disability, due to the presence of chronic disease, may increase the
risk of depression. Identifying the associations between chronic disease, disability and
depression is relevant to the design of strategies to reduce health decline and its
consequences. In order to improve the quality of life for elderly people, a greater
understanding of links between functional disability and mental health problems and
their relationships with chronic diseases, would be beneficial. Also, as improvement
from disability may decrease depressive symptoms, it is worth investigating the
differential effects of all forms of disability on depressive symptoms.
Longitudinal studies can contribute to the investigation of the dynamics and
determinants of disability and depression and their relationships with chronic diseases.
On the basis of previous findings (Aneshensel et al. 1984; Ormel et al. 2002;
Kelley-Moore & Ferraro 2005), it was hypothesized that changes in chronic disease,
disability and depression will contribute to each other and that a mutual relationship
which is influenced by developing certain chronic diseases, as illustrated in Figure 7.1,
exists between changes in disability and depression. This chapter focuses on exploring
the relationships between (the development of) chronic disease, disability and
depression.
Disability

Depression

Chronic Disease

Wave 1

Disa94

Depr94

CD94

Wave 2

Disa96

Depr96

CD96

Wave 3

Disa98

Depr98

CD98

Wave 4

Disa00

Depr00

CD00

Wave 5

Disa02

Depr02

CD02

Wave 6

Disa04

Depr04

CD04

Figure 7.1 Model of health status change during six survey waves in ten years
(Each box represents health status at one survey wave and the arrows represent possible pathways)
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7. 2 Data and methods
The 1260 participants in the (CMFAQ) longitudinal study were selected from the
source population of community-living elderly in Taiwan. Attrition, due primarily to
death (n=532) and loss to follow up (n=306), was extensive in this sample. Analysis is
limited to the 442 (35%) of the cohort who completed all six interviews. Details of the
longitudinal population have been reported in Chapter 3.

7.2.1 Measurements
Detailed information on the measurement of the health status and all possible
predictors is listed in Tables 7.1 and 7.2. The variables of interest for chronic diseases,
disabilities (IADLs/ADLs) and depressive symptoms (SPES) capacity were as follows.
Five selected chronic diseases, as discussed in Chapter 5, (arthritis, diabetes, GIT
problems, heart disease and hypertension) were measured (cataract was excluded
because it could be cured through surgery). The response for the presence of each
chronic disease was either ‘yes’ or ’no’. Aggregated prevalence of the selected five
chronic diseases was calculated, with a range of 0 (no disease) to 5 (having all 5
diseases).
The status of each of the seven IADL disabilities (Lawton & Brody 1969) and
seven ADL disabilities (Katz et al. 1963) was measured. Respondents reported whether
they were currently able to perform the function independently (0), with some help (1),
or not at all (2). The 14 responses were then summed, creating a summary score of
functional disability ranging from 0, meaning able to perform all fourteen activities
independently, to 28, meaning unable to perform any of them.
For depression, respondents were asked a series of 15 ‘yes’ or ‘no’ questions
about their general feelings and current mood. The questions were taken from SPES
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(Pfeiffer 1979). The 15 binary (yes = 1, no = 0) variables were then summed, creating
one score for depressive symptoms, with a range of 0 (best) to 15 (worst).

Table 7.1 Measures on chronic diseases, disabilities and depressive symptoms
Category

Detailed information

Range

Chronic
diseases
Disabilities

Five selected chronic diseases (arthritis, diabetes, GIT
problems, heart disease, hypertension)
IADL (phoning; using public transport; shopping;
cooking; doing housework; taking medication; handling
finances);
ADL (eating; dressing; grooming; walking; transferring;
bathing; toileting)
SPES (not waking fresh and rested; daily life not
interesting; wanted to leave home; no-one understands;
could not get going; sleep fitful and disturbed; unhappy
most of the time; being plotted against; feel useless at
times; not well most of the time; weak all over;
headaches; difficulty with balance, walking; heart
pounding or shortness of breath; lonely much of the time)

0 (best)5 (worst)
0 (best)28 (worst)

Depressive
symptoms

Table 7.2 Predictor variables
Variables

0 (best)15 (worst)

Categories

Individual health status
Chronic disease
[no], yes (arthritis, diabetes, GIT problems, heart
(each specific)
disease, hypertension)
Disability
[no], yes (IADL scored 1-14, ADL scored 1-14)
Depression
[no], yes (mild and severe depression scored 4-15)
Combinations of health status
Chronic disease + IADL
[no], yes
Chronic disease + ADL
[no], yes
Chronic disease + Depression
[no], yes
Depression + IADL
[no], yes
Depression + ADL
[no], yes
Note: categories in brackets [ ] were coded as ‘0’
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7.2.2 Analytical methods
Path analysis (PA) methods were adopted to assess reciprocal relationships
between chronic diseases, disability and depression over time in this longitudinal data
set. These analyses were performed using AMOS 7.0 (Arbuckle 2006). The estimated
odds ratios and the corresponding significance levels were presented for the model. In
addition, regression models were constructed to examine whether each health status
had significant effects on others, after controlling for time and other possible
explanatory characteristics. These analyses were performed using the XTGEE
procedure of STATA 9.0 (Rabe-Hesketh & Everitt 2007).
The analysis was conducted in three stages. In the first analysis stage, summary
statistics were calculated for 442 subjects who completed all six waves. Differences in
mean scores for chronic disease, disability and depression over time were evaluated
using one-way ANOVA.
The second stage of the analysis tested the lag effect and reciprocal relationship
between chronic disease, disability and depression over time. A panel model with path
analysis was used to assess the pathway relationships. Statistical significance at the 0.05
level for each parameter estimate was considered in this analysis.
Indices of chronic disease, disability and depression were computed for each year
and were labelled according to the relevant year (1994-2004) as:
◎

Chronic disease: CD94, CD96, CD98, CD00, CD02, CD04;

◎

Disability: Disa94, Disa96, Disa98, Disa00, Disa02, Disa04;

◎

Depressive symptoms: Depr94, Depr96; Depr98; Depr00; Depr02; Depr04.

During this stage, reciprocal effects between disability and depression across the
six waves were investigated.
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Using maximum likelihood estimation, PA was conducted with the AMOS 7.0
software program (Arbuckle 2006). PA is an excellent methodology for examining
complex and multidimensional relationships as it provides concurrent tests of all
relationships exhibited in the model (Byrne 2001; Kline 2005). Various statistics were
used to evaluate the model fit. These included: Goodness of Fit Index (GFI), Adjusted
Goodness of Fit Index (AGFI), the Comparative Fit Index (CFI), Root Mean Squared
Error of Approximation (RMSEA) and related significance statistics (P-close) (Bentler
1990; Byrne 2001; Kline 2005; Meyers et al. 2006). Byrne (1989) suggested that a
chi-square(X2)/degrees of freedom (likelihood ratio) value of three or less indicates an
acceptable fit between the hypothetical model and the sample data. In brief, GFI is a
measure of the proportion of variation jointly accounted for by the model. GFI values
range from 0 to 1, with a value close to 1 indicating a nearly perfect fit (Joreskog &
Sorbom 1996). AGFI is a measure which adjusts GFI taking into account the degrees of
freedom available, with a value close to 1 indicating a near perfect fit. CFI values of
0.95 or greater indicate a good fit between the observed data and the hypothesized
model (Hu & Bentler 1999). RMSEA measures the degree of model adequacy in
relation to degrees of freedom; a value less than 0.05 (or sometimes 0.08) is acceptable
(Hair et al. 1998). A P-value for RMSEA equal to or greater than 0.05 indicates a close
model fit and P-close is an indicator variable for such an event (Arbuckle & Wothke
1999). The parameter estimates and standard errors for all regression coefficients and all
models were calculated.
During the third stage, six cross-sectional measurements for the set of participants
who completed all six waves were included (N = 442°6 waves) and logistic
generalized estimating equation (GEE) models then took into account the dependence
between repeated measurements on individual participants. To identify the association
between (specific) chronic disease, disability and depression, interaction terms were
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included in the model. This model made adjustments for interview year (wave), age,
gender, place of birth, education, former occupation, extra money, house ownership,
marital status, living conditions, regular exercise and alcohol problem.

7.3 Results

7.3.1 Summary statistics of health status
Table 7.3 presents the means and standard deviations for each health status at each
wave. The mean number of diseases differed across waves, as did the mean scores for
disability and depressive symptoms. For each health status, a higher mean represents
poorer health status. Among those respondents who completed all six interview waves
there was a significant increase in the mean number of chronic diseases (from 0.74 to
2.63), disability scores (from 0.33 to 3.36) and depression scores (from 2.03 to 3.28),
between 1994 to 2004. In addition, the distribution of disability and depression scores
both had large standard deviations, reflecting substantial variability in health status,
especially in disability.
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Table 7.3 Mean values for chronic diseases, disability and depression at each of the six
waves
Health status
Year
N
Mean
SD
95% CI
Chronic disease
1994
442
0.74
0.89
0.66 0.82
1996
442
1.24
1.09
1.14 1.34
1998
442
1.48
1.17
1.37 1.59
2000
442
1.84
1.23
1.72 1.95
2002
442
2.34
1.29
2.22 2.46
2004
442
2.63
1.31
2.51 2.75
Disability

1994
1996
1998
2000
2002
2004

442
442
442
442
442
442

0.33
0.68
1.00
1.44
2.29
3.36

0.95
2.20
2.83
3.41
4.23
5.95

0.24
0.47
0.74
1.12
1.89
2.80

0.42
0.88
1.27
1.76
2.68
3.91

Depression

1994
1996
1998
2000
2002
2004

442
442
442
442
442
442

2.03
1.68
2.04
2.96
3.52
3.28

2.34
2.10
2.49
2.62
2.94
3.40

1.81
1.49
1.81
2.71
3.24
2.96

2.25
1.88
2.27
3.20
3.79
3.60

7.3.2 Causal effect model estimation
A path diagram was presented for chronic disease, disability and depression
showing standardized regression coefficients along the paths. The theoretical model
proposed in Figure 7.1 was tested and the result is shown in Figure 7.2. This model
provided a formal test for the existence of possible pathways linking the chronic disease,
disability and depression, controlled for time-specific influences and measurement error.
PA conducted in AMOS involved stepwise elimination starting with a full model
involving all possible paths (simultaneous and one wave ahead). Estimates for the final
model are shown in Fig 7.2 and a statistical summary of these is presented in Table 7.4.
Model statistics indicated a very good fit in the final model (GFI=0.970,
AGFI=0.954, CFI=0.997, RMSEA=0.018, P-close=1.00). Strong lag effects pathways
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existed within health dimensions for temporal path coefficients (vertical arrows in Fig
7.2), which were higher for chronic disease (ranging from 0.76 to 0.90) than for disability
(ranging from 0.36 to 0.83) and depression (ranging from 0.30 to 0.52).
Eleven direct simultaneous effects and four lag crossover effects were found for the
reciprocal links between chronic diseases, disability and depression. One simultaneous effect
and two lagged crossover effects were found for chronic disease. Chronic disease directly
affected disability in 2002 (0.08). Lagged effects were found in the following two cases;
CD96 was positively associated with Depr98 (0.09) and CD98 was positively associated
with Depr00 (0.11). These results suggest that chronic disease was a significant predictor for
further depression, but not for disability.
For disability, four such simultaneous effects (horizontal arrows) and two lag crossover
effects (diagonal arrows) were found. Disability directly affected depressive symptoms at the
same time in 1994 (0.29), 1996 (0.10), 2000 (0.33) and 2002 (0.12). Disa98 was negatively
associated with Depr00 (-0.14) and Disa02 was positively associated with CD04 (0.06).
These results suggest that disability was a significant predictor for depression, but not for
chronic disease.
Six simultaneous effects and no lagged crossover effects were found for depressive
symptoms. Depressive symptoms directly affected disability only in 2004 (0.08) and chronic
disease in 1994 (0.23), 1996 (0.07), 1998 (0.11) and 2000 (0.06), 2002 (0.09). These results
suggest that depression was a significant predictor for chronic disease rather than disability.
Based on the results of PA, there were 30 significant paths in total (out of 81 possible
paths, illustrated in Figure 7.1) and almost all of them indicated that the occurrence of one
health status was a positive predictor of both the concurrent and future occurrence of another
status from Wave 1 (1994) to Wave 6 (2004).
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.29

Disa94

CD94

.35

.62

Disa96

.23

Depr94

.10

Depr96

.76
.07
.09

.83

Disa98

.52

-.14

Depr98
.30

.65
.33

Depr00

Disa00

.11
.06

Depr02
.45

.71

CD98
.86

CD00

.09

.12

Disa02

.87

.82

.43

.36

Disa04

.11

CD96

.08

Depr04

CD02
.08
.90
.06

CD04

Likelihood ratio=1.149 GFI=.970 AGFI=.954 CFI=.997 RMS EA=.018 P-Close=1.000

Figure 7.2 Pathway between chronic disease, disability and depression
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Table7.4 Maximum likelihood estimates of the model for chronic disease, disability and
depression
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7.3.3 The associations among chronic disease, disability and depression
The associations among chronic disease, disability and depression were tested,
controlling for covariates, using GEE (Table 7.5). Overall, significant associations were
found among chronic disease, disability and depression. Each regression coefficient
compared the number of diseases, disability scores or depression scores for an
individual health status with the corresponding number/score for the reference category
for which that status was absent.
For chronic disease, adjusting for other indicators of health status, the covariates
showed that participants who suffered from depression scored 14% more for the
development of chronic diseases (eB = e0.13 ≈ 1.14) when compared with those not
suffering from depression. This result suggests that participants who suffered from
depression appeared to be at a higher risk of developing chronic disease.
Other significant predictors of disability were GIT problems, combinations of
diabetes and depression and combinations of hypertension and depression. Elderly
people who had GIT problems scored 49% more for the development of disability (e0.40
≈ 1.49). Those who suffered from both diabetes and depression scored 159% more (e0.95
≈ 2.59) and those who suffered from both hypertension and depression scored 175%
more (e1.01 ≈ 2.75) for disability. The results imply that suffering from multiple diseases,
as opposed to an individual disease, was more likely to promote the development of
disabilities.
Significant health status predictors of depressive symptoms were IADL disability, GIT
problems and heart disease. Elderly people who had IADL disabilities scored 60% more for
the development of depressive symptoms (e0.47 ≈ 1.60). Those who had GIT problems and
heart disease scored 65% (e0.50 ≈ 1.65) and 95% (e0.67 ≈ 1.95) more for the development of
depressive symptoms, respectively. Thus, participants who suffered from chronic disease or
disability demonstrated a strong indicator for the development of depressive symptoms.
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Table 7.5 GEE models for chronic diseases, disabilities and depressive symptoms
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7.4 Discussion
The purpose of this longitudinal study was to investigate the pathways between
chronic disease, disability and depression and their reciprocal effects over time amongst
the

community-living

elderly

population.

The

interrelationship

between

the

developments of the three health status has rarely been addressed in previous research
which is why this study was both timely and warranted.

7.4.1 Pathways between chronic disease, disability and depression
The study results indicated that the relationship between the development of the
each health status (i.e. chronic disease, disability and depression) was reciprocal. Three
types of pathways between them were observed, these being direct effect, lagged effects
and cross-lagged effects. Most of these pathways between chronic disease, disability
and depression showed significant and positive influences. For example, in 1994,
significant direct effect pathways were found between disability and depression and,
simultaneously, between depression and chronic diseases. Lag effects were found for
each health status. For example, previous health status had significant and positive
impact on later health; chronic disease (in 1994) led to more chronic disease (in 1996),
thus predicting the development of chronic diseases during the six waves. Kelley-Moore
and Ferraro (2005) also found such lagged effects in their longitudinal study of 3642
participants, where they also investigated disease, disability and depression. Significant
cross-lagged pathways were also observed in the health decline process but these were
not common, there being only four instances, of which three were positive. Chronic
disease (in 1996) led to depression (in 1998), chronic disease (in 1998) led to depression
(in 2000) and disability (in 2002) led to chronic disease (in 2004). One possible
explanation for the cross-lag effects not being as strong as anticipated was that health
status such as disability and depression may have been effectively treated over time or
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diminished through a change in circumstance, and some effect may need more time than
two years. On the other hand, chronic disease was found to consistently increase over
time, leading to an increased development of depression. Overall, this study confirmed
that continuous health decline, based on many different mutual relationships (direct, lag
and cross-lag) among chronic disease, disability and depression, is a major public health
problem among the elderly population.
Some relationships found in this study are of particular interest. The causal
pathway direct effects of disability on depression rather than on chronic disease contrast
with the Kelley-Moore and Ferraro (2005) findings that chronic disease had a causal
effect on disability and depression. These differences in pathway effects may have been
due to differences in the methods of analysis as Kelley-Moore and Ferraro (2005)
investigated the temporal ordering of health decline, rather than simultaneously
investigating the causal relationships among chronic disease, disability and depression.
Consistent with the evidence (Graney 2000; Bruce 2001; Mehta et al. 2002; Wang
et al. 2002; Chiu et al. 2005), this study found that the relationship between disability
and depression was bidirectional. Irrespective of this, however, disability had a stronger
direct effect on depressive symptoms than vice versa, as was also found to be the case
by Aneshensel et al. (1984) and Ormel et al. (2002). Furthermore, this finding suggests
the association between chronic disease and depressive symptoms is mediated through
disability. This is supported in a study conducted by Dent et al. (1999) and Bisschop et
al. (2004). Overall, therefore, chronic disease may or may not have resulted in disability,
but disability had an increased likelihood of resulting in depression.
In summary, multiple pathways give some insight into progressive health decline,
potentially adding to our understanding of the importance of health changes in the ageing
process. However, it is difficult to compare this finding with others because little research has
evaluated the causal relationships between chronic disease, disability and depression over time.
160

Chapter 7

7.4.2 Association among specific chronic disease, disability and depression
Before controlling for covariates, the longitudinal relationships among chronic
disease, disability and depression indicated that chronic disease, disability and
depression all tended to lead to higher levels of each other. After adjusting for
covariates, some interesting relationships were observed between specific chronic
diseases, disability and depression.

7.4.2.1 Chronic disease
One of the important relationships in this study was the positive association
between depression and chronic disease. Several studies have suggested that depression
may be an important risk factor for the development of certain chronic diseases, such as
hypertension (Krishnan 2000), heart disease (Rugulies 2002; Williams et al. 2002) and
GIT problems (Locke et al. 2004). This was also found to be the case in this study,
highlighting the importance of focusing on depression in a disease-management
program. This also reinforces the need to prioritise prevention and/or treatment of
depression as an integral component of health care provision.
The absence of an association between disability and the development of chronic
disease in this study was unexpected. Disability is often a consequence of, instead of a
cause of, chronic disease during health status decline. Further, many with chronic
disease do not suffer from any disability or depression.

7.4.2.2 Disability
Supported by previous research (Joshi et al. 2003) in this study, GIT problems
were indicators (direct effects) and precursors (cross-lagged effects) of disability. As
indicated in Chapter 5, GIT problems were very common amongst the elderly cohort,
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whose susceptibility to disability may have been exacerbated through failing to seek
treatment for their conditions.
Consistent with previous studies (Black et al. 2003; Egede 2004; Mecocci et al.
2004), this study confirmed that individuals simultaneously suffering from chronic
disease (diabetes and hypertension) and depression were at an increased risk of
developing disability. It was surprising to find, however, neither chronic disease nor
depression alone was a predictor of developing disability. Additional studies evaluating
the effects on disability by controlling for depression (in patients suffering from
hypertension and/or diabetes) are therefore warranted.

7.4.2.3 Depression
Chronic disease is known as a risk factor of depression (Cole & Dendukuri 2003)
and this has been confirmed by this study. This is especially the case for conditions such
as heart disease (Dunlop et al. 2004) and GIT problems (Locke 1996; Vege et al. 2004).
Those patients with heart disease and GIT problems susceptibility to depression may
have been exacerbated through failing to seek treatment for their conditions. Further
investigations into the relationship between chronic disease and depression would
provide better understanding of intervention needs, thus potentially increasing quality of
life in the elderly.
The present findings indicate that disability was an important predictor of
depression, as documented in previous research (Lawton & Brody 1969; Ormel et al.
2002; Chiu et al. 2005). This study also confirmed that individuals suffering IADL
disabilities were at higher risk of developing mental health problems than those with
ADL disabilities. Those with IADL have a greater personal responsibility in coping
with disability. When confronted with their own inability to service their needs, they
may be at greater risk of developing depression than those with ADLs, who largely rely
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on others for such support. This causal relationship highlights the need to prevent and/or
treat depressive symptoms for patients suffering from mild IADL disabilities.

7.5 Limitations
Several limitations of this study should be noted. The longitudinal study was based
on participants who completed six interviews and the effects could have been
potentially underestimated because possibly only the healthier participants took part in
all six waves. As mentioned previously in Chapter 4, most factors predicting loss to
follow-up appear to be linked to poor health status. This may not have been reflective of
the population as a whole. Also, all measures used in this study were based on
self-reports or proxy reports, which may have led to recall bias. While the five selected
chronic diseases (arthritis, diabetes, GIT problems, heart disease and hypertension) all
had relatively high prevalence rates across time, it is possible that some other chronic
diseases which were not examined may have resulted in the increased incidence of
either disability and/or depression. In longitudinal studies of elderly populations,
problems of loss of participants through death and refusal and loss of data through
incomplete response cannot be avoided and needs to be recognized as a limitation.

7.6 Conclusion
Investigation of pathways of health decline has the advantage of allowing
researchers to examine how multiple health domains can affect each other over time.
There are various, and complex, interactions between chronic diseases, disability and
depression, with considerable variations in the strength and direction of relationships
between specific diseases, disability and depression. Such interactions and associated
feedback loops confirm the notion that health decline seldom involves only a single
body system. A focus on causal pathways is strongly indicated by the current research,
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which highlighted, in particular, those pathways linking disability to depression,
depression to chronic disease, depression and chronic disease to disability and chronic
disease to depression. While some chronic conditions were associated with subsequent
disability, others were not; depression was a likely precursor of chronic disease rather
than vice versa. Chronic disease combined with depression was predictive of increased
disability, while neither chronic disease nor depression alone was predictive of disability.
This provides important information to support the development of future clinical and
public health interventions that may help to slow the process of health decline,
especially in an ageing population. Based on such pathways, interventions to help
reduce disability, depression and chronic disease in the elderly may be among the most
cost-effective means of improving their quality of life.
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Chapter 8
Investigation of health care service use and its
determinants among elderly Taiwanese, 1994-2004
8.1 Introduction
Health care services, including medical and social services, are heavily utilized by
the elderly population (Wolinsky & Johnson 1991; Oldehinkel 1998; Shah et al. 2001;
Polder et al. 2002). Given their multiple needs, it is generally believed that the
provision of adequate healthcare services is important for the elderly to maintain their
health and to improve their quality of life. Evidence about the use of health care
services in the elderly is expanding (Andersen & Newman 1973; Wan & Odell 1981;
Johnson & Wolinsky 1996; Chou & Chi 2004). Few investigations, however, have
focused on the prevalence and the determinants of health care service use, especially
including both medical and social service use. Furthermore, to date no systematic
longitudinal study has been undertaken.
The high use of health care services among the elderly is well known (Chi &
Hsin 1999; Polder et al. 2002; Natarajan & Nietert 2004). However, most research on
service use has been limited to investigating predictors of institutional or
community-based services and does not address trends in use of different health care
services over time. Little information is available to facilitate health care related
planning for community-based populations. The purpose of this study, therefore, is to
address gaps in the literature by examining the prevalence and the determinants of
health care service use (both medical and social) between 1994 and 2004 among a
community-living elderly population. A further focus of this chapter is to evaluate
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service use by adapting Andersen’s behavioural model (Andersen 1968; Andersen &
Newman 1973; Andersen 1995). This model is the most widely adopted conceptual
framework for studying the use of services and outlines three factors that predict
service use: predisposing, enabling and needs. Although the model was initially
applied to investigate the use of medical services only, it has been extended to other
service types for various populations (Coulton & Frost 1982; Calsyn & Roades 1993;
Wong 1999).

8.2 Data and Methods
At baseline (1994), there were 1260 respondents aged 65 years and over. The
number of respondents in 1996, 1998, 2000, 2002 and 2004 were 1003, 874, 700, 589
and 458 respectively. All respondents in each wave were included in the longitudinal
analysis. Further details of the longitudinal population have been reported previously in
Chapter 3.

8.2.1 Measurements
In this chapter, health care service use includes medical service (physician visits)
and ten specific social services, based on the CMFAQ. The variables of interest in
relation to the use of these services are as follows.
Medical service use: The chosen measure of medical service use was physician
visits (per month). The question was, ‘How many times have you seen a doctor during
the past one month?’. The number of visits within the previous month and a
categorised response (1=physician visit, 0=no visit) were included.
Social service use: The ten social services were ‘personal care’, ‘continuous
supervision’, ‘checking’, ‘homemaker-household’, ‘meal preparation’, ‘recreational’,
‘nursing care’, ‘physical therapy’, ‘systematic multidimensional evaluation’ and
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‘information’ services. Again, dichotomised response variables (1=use, 0=no use) and
the number of uses were chosen to measure service use within the previous six months.
The changes in the use of those eleven services and their determinants were
considered in the longitudinal analysis. The data examined in this chapter include health
care service use and three classes of predictors, generally following Andersen’s
behavioural model (Andersen & Newman 1973). The predictor classes were measures
of predisposition, enablement and health status (need) (Fig 8.1).

Figure 8.1 Andersen’s behaviour model of health service use
(adapted from Andersen & Newman 1973)
The predisposing factors considered were exogenous and included interview year
(wave), age, gender, place of birth, regular exercise and alcohol problem. Enabling
factors included support resources such as education, former occupation, extra money,
house ownership, marital status and living conditions. The need for health care service
was expressed as a perceived need measured in terms of health status that included the
six selected chronic diseases (arthritis, cataract, diabetes, gastrointestinal (GIT)
problems, heart disease and hypertension), 14 IADL/ADL disabilities and 15 (SPES)
depressive symptoms. Detailed information on predictor variables of predisposing,
enabling and need factors is listed in Table 8.1.
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Table 8.1 List of predictor variables
Variables
Predisposing factors
Interview year (wave)
Age
Gender
Place of birth
Regular exercise
Alcohol problem
Enabling factors
Education
Former occupation
Extra money
House ownership
Marital status
Living conditions
Needs factors
Chronic disease
Disability
Depressive symptoms

Categories
[1994], 1996, 1998, 2000, 2002, 2004
[65-69], 70-74, 75-79, 80 and over
[female], male
[China], Taiwan
[no], yes
[no], yes
[no education], 1-6, 7+ years of schooling
[housewife or never worked], manual job, professional job
[no], yes
[no], yes
[married], non-married (single, divorced, or widowed)
[live alone], spouse only, spouse and children, children or other

[no], yes (for each of the six chronic diseases)
[no], yes (for each of the 14 ADL/IADL disabilities)
[no], yes (for each of the 15 SPES)

Note: categories in brackets [ ] were coded as ‘0’

8.2.2 Analytical Methods
The prevalence of the various measures for the health care service use as
described above were examined for the six interview waves in 1994, 1996, 1998, 2000,
2002 and 2004. Summary statistics (mean, SD, percent) were used to report on the
number of services used and analyses were performed using SPSS version 15.0.
Regression models were constructed to examine whether there were significant
longitudinal changes for the various measures of service use after controlling for
possible predictor variables, such as those described in Table 8.1. Through estimated
odds ratios, these models were also used to assess differences in the likelihood of
service use due to these same predictor variables.
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Since the CMFAQ involved interviewing the same person more than once, the
generalized estimating equation (GEE) approach was adopted, as originally proposed
by Liang and Zeger (1986) and extended by Diggle et al. (1994). The advantage of
using GEEs in describing longitudinal changes is that they can be used even when
participants had unequal numbers of observations or unequal time intervals between
the observations (Hardin & Hilbe 2003).
The GEE method accounts for the structure of the covariance of the correlated
measures through its specification in the estimating process. The method is robust in the
sense that it provides consistent estimates of the coefficients and their variances even if
the correlation matrix is incorrectly specified. The model takes the form:

P(Yij = 1 Xij = xij )
Logit [P (Yij = 1 Xij = xij] = log

P(Yij = 0 Xij = xij )

= β0 + β1 xij

Here Yij indicates the binary response for various service measures, with 1 as using the
service and 0 otherwise, from subject i at time j, for i = 1,…, n and j = 1,…, 6; xij=
(xij1, …, xijp)´ indicating a p × 1 vector of predictor variables associated with yij. An
exchangeable correlation structure, corr (Yij, Yik) = ρ, is a common assumption in
longitudinal studies. Among the predictor variables, interview year (wave), age,
education, former occupation and living conditions were entered in the regression
models as sets of dummies and gender, place of birth, extra money, house ownership,
marital status, regular exercise, alcohol problem, each of six chronic diseases, 14
disability items and 15 depressive symptoms were entered as binary categorical
variables. For each predictor, an odds ratios (OR) and a 95% Confidence Interval (CI)
are presented for the linear parameter relating the predictor variable and response
variable (service use). These analyses were performed using STATA version 8.0.

169

Chapter 8

8.3 Results

8.3.1 Prevalence of health care service use
The prevalence of health care service use, for both medical and social service use,
will now be discussed.

8.3.1.1 Medical service use (Physician visits)
Table 8.2 shows the mean number of medical services use and also details the
prevalence of medical service use during 1994-2004. The mean number of visits
fluctuated between slightly less than 1.5 to just over 2.0 during the six waves. The
proportion of the elderly population that made one or more monthly visit to their
physician during a wave ranged from about 60% to about 80% over all six waves and
generally increased over time, although there were small decreases at the third and
sixth waves.
Table 8.2 Mean and frequency distribution of monthly medical service use, 1994-2004
1994
1996
1998
2000
2002
2004
Physician visits

(Wave 1)

(Wave 2)

(Wave 3)

(Wave 4)

(Wave 5)

(Wave 6)

N=1,260

N=1,003

N=874

N=700

N=589

N=458

Mean ± SD

1.47±3.18 1.93±4.04 1.56±2.84 1.79±2.72 2.08±2.42 1.71±2.41

no visit

n
521

n
41.3 384

n
38.3 337

n
38.6 197

n
28.1 122

n
20.7 109

23.8

1 time

384

30.5 314

31.3 247

28.3 254

36.3 207

35.1 173

37.8

2 times

181

14.4 127

12.7 136

15.6 91

13.0 98

16.6 88

19.2

3 times

53

4.2 51

5.1 60

6.9 73

10.4 51

8.7 35

7.6

4 times

61

4.8 55

5.5 43

4.9 29

4.1 40

6.8 25

5.5

5+ times

60

4.8 72

7.2 51

5.8 70

10.0 88

14.9 40

8.7

1 or more

739

58.7 619

61.7 537

61.5 503

71.9 467

79.2 349

76.2

%

%

%

%

%

%
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8.3.1.2 Social services use
Table 8.3 presents the prevalence of use of specific social services from 1994 to
2004, ordered according to prevalence in 2004. These services could be divided into
three broad categories according to the prevalence trends (i.e. increasing, decreasing
and fluctuating). Three of the ten services, ‘continuous supervision’, ’personal care’
and ‘physical therapy’, showed increases in prevalence over the six interview periods.
On the other hand, ‘checking’ and ‘recreational’ services showed a decreasing trend in
prevalence over time. The remaining five services displayed mixed trends.

Table 8.3 Prevalence of six monthly social service use, 1994-2004
1994
1996
1998
2000
2002
2004
(Wave 1) (Wave 2) (Wave 3) (Wave 4) (Wave 5) (Wave 6)
Service Patterns
Checking

n

%

n

%

n

%

n

%

n

%

n

%

1,244 98.7

977 97.4

837 95.8

657 93.9

539 91.5

441 96.3

Information

920 73.0

520 51.8

365 41.8

287 41.0

504 85.6

334 72.9

Homemaker household

521 41.3

265 26.4

275 31.5

179 25.6

244 41.4

310 67.7

Meal preparation
Systematic multidimensional evaluation

539 42.8

283 28.2

286 32.7

181 25.9

243 41.3

308 67.2

503 39.9

474 47.3

499 57.1

355 50.7

345 58.6

207 45.2

Continuous supervision

92

7.3

76

7.6

81

9.3

72 10.3

104 17.7

112 24.5

Personal care

108

8.6

78

7.8

80

9.2

76 10.9

93 15.8

86 18.8

Recreational

342 27.1

131 15.0

116 16.6

89 15.1

56 12.2

Physical therapy

45

3.6

Nursing care

84

6.7

205 20.4
56

5.6

70

8.0

75 10.7

74 12.6

50 10.9

173 17.2

79

9.0

52

55

39

7.4

9.3

8.5

The mean number of social service uses fluctuated between just less than 3 and
just over 4 during the six waves (Table 8.4). There was a drop (of 0.6) in the mean
number of uses between waves 1 and 4, but an increase (of 1.3) over the last two
waves. At each wave, fewer than 2% of the respondents used no social services and a
majority (between 68% and 80%) of the elderly used from two to five social services.
There was only one instance (in 2004) of a respondent using all ten social services.
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Table 8.4 Mean and frequency distribution of six monthly social service use, 1994-2004
1994
1996
1998
2000
2002
2004
(Wave 1) (Wave 2) (Wave 3) (Wave 4) (Wave 5) (Wave 6)
Mean ± SD
service categories

3.49±1.59
n

%

3.10±1.63
n

%

0 services

6

0.5

1 service

101

8.0

143 14.3

2 services

268 21.3

3 services

2

3.09±1.61
n

0.2

%
3

0.3

2.93±1.79
n

%

11

3.89±2.03
n

%

4.24±1.94
n

%

1.6

6

1.0

1

0.2

108 12.4

142 20.3

33

5.6

34

7.4

271 27.0

266 30.4

189 27.0

132 22.4

56 12.2

303 24.0

253 25.2

206 23.6

148 21.1

138 23.4

78 17.0

4 services

269 21.3

164 16.4

143 16.4

92 13.1

82 13.9

90 19.7

5 services

174 13.8

80

8.0

71

8.1

48

6.9

61 10.4

95 20.7

6 services

83

6.6

44

4.4

38

4.3

35

5.0

66 11.2

39

8.5

7 services

42

3.3

27

2.7

24

2.7

18

2.6

32

5.4

35

7.6

8 services

12

1.0

17

1.7

13

1.5

11

1.6

25

4.2

22

4.8

9 services

2

0.2

2

0.2

2

0.2

6

0.9

14

2.4

7

1.5

10 services

0

0.0

0

0.0

0

0.0

0

0.0

0

0.0

1

0.2

8.3.2 Determinants of health care service use
The results from the GEE models for the probability of using medical and ten
social services are shown in Tables 8.5, 8.6 and 8.7.

8.3.2.1 Predisposing factors
The predisposing factors included interview year (wave), age, gender, place of
birth, regular exercise and alcohol problem. The effects of predisposing factors on
health care services, while controlling for enabling and need factors, are presented in
Table 8.5.
In terms of the time effect, with regard to the medical service use, most of the ORs
were greater than one and the ORs were significantly greater than one in 2000 (OR =
1.06) and 2004 (OR = 1.07) indicating overall use of medical services tended to
increase with time. With regard to social service use, the magnitude of increase was the
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greatest for ‘physical therapy’, OR= 1.0 in 1996 increasing to 1.1 in 2004, followed by
‘systematic multidimensional evaluation’, suggesting that the use of these social
services slightly increased with time. For those who used ‘recreational’, ‘information’
and ‘checking’ services, the OR was less than one and showed similar trends, implying
that there was a reduction in the use of these social services during consecutive waves,
whereas, for those who used the ‘homemaker-household’ and ‘meal preparation’
services, the OR was significantly less than one during 1996-2002, but significantly
greater than one in 2004. Time thus had mixed effects on the use of these two services.
The lack of significant time trends for social services such as ‘personal care’, ‘nursing
care’ and ‘continuous supervision’ implies the impact of time depends on the type of
social service used.
Age was not found to be a strong predictor of medical service use (most ORs
were close to one) but was strongly predictive of some social services use, especially
in the later years of life. The OR was statistically significant for those 80+ years old
using ‘recreational’ services (OR = 0.92, 95% CI = 0.88 - 0.97); 75-79 years old (OR =
0.98, 95% CI= 0.95 - 0.99) and 80+ years old (OR = 0.95, 95% CI = 0.92 - 0.98) using
‘physical therapy’ services; and 70-74 years old (OR = 1.06, 95% CI = 1.02 - 1.11) and
75-79 years old (OR = 1.05, 95% CI = 1.00 - 1.11) using ‘information’ services.
A gender effect was observed for both medical and social service use among this
elderly cohort. For medical service use, the odds were lower for males (OR = 0.94,
95% CI: 0.89 - 0.98), suggesting that females were more likely than males to visit their
physicians. For social services use, the odds were lower for males for ‘recreational’
(OR = 0.95, 95% CI: 0.91 - 0.99), ‘physical therapy’ (OR = 0.97, 95% CI: 0.94 - 0.99)
and ‘checking’ (OR = 0.98, 95% CI: 0.97 - 0.99), but higher for ‘homemakerhousehold’ (OR = 1.09, 95% CI: 1.05 - 1.14) and ‘meal preparation’ (OR = 1.08, 95%
CI: 1.04 - 1.12) implying that gender effects were determined by the types of service
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accessed. For example, women were more inclined to use ‘recreational’, ‘physical
therapy’ and ‘checking services’, whereas males were more inclined to use
‘homemaker-household’ and ‘meal preparation’ service.
No significant associations were found between place of birth and medical service
use. Such associations were significant with two social services only. The odds for
those born in Taiwan were lower for using the ‘checking’ service (OR = 1.02, 95% CI:
1.00 - 1.05) but higher for using ‘systematic multidimensional evaluation’ (OR = 0.93,
95% CI: 0.87 - 0.98). In other words, even though the place of birth was not a
determinant for medical service use, it appeared to be a determinant for two of the
social services used.
In terms of the effects of health-related behaviours, for the elderly who
participated in regular exercise there was no effect on medical service use as compared
to social service use where the OR was greater than one for most services. Importantly,
however, only the OR for social services such as ‘recreational’ (OR = 1.08, 95% CI:
1.05 - 1.11) and ‘systematic multidimensional evaluation’ (OR = 1.07, 95% CI: 1.04 1.11) were statistically significant. It appears, therefore, that participants who regularly
exercised were more likely to use social services, such as attending recreational
activities and undergoing thorough health check-ups. It is also worth noting that having
an alcohol problem did not appear to have an impact on either medical or social service
use.
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Table 8.5 Odds ratio estimates for predisposing factors from the GEE models for patterns of health care service use
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8.3.2.2 Enabling factors
Enabling factors included support resources such as ‘education’, ‘former
occupation’, ‘extra money’, ‘house ownership’, ‘marital status’ and ‘living conditions’.
The effects of enabling factors on both medical and social services, while controlling
for predisposing and need factors, are presented in Table 8.6.
Educational levels, and in particular formal education with 1-6 years (OR = 1.07,
95% CI: 1.02 - 1.12) and 7+ years of schooling (OR = 1.12, 95% CI: 1.05 - 1.18),
impacted significantly on medical service use. A similar situation was found for social
service use, where elderly participants who had been formally educated were more
likely to use social services. The OR was greater than one for ten social services, but
only the ORs for the use of ‘recreational’, ‘personal care’, ‘nursing care’, ‘physical
therapy’, ‘continuous supervision’ and ‘systematic multidimensional evaluation’ were
statistically significant. Overall, these results suggest the more educated participants
were greater users of both medical and social services.
Even though the effects of former occupation were observed in terms of enabling
factors they were not significant in this elderly cohort. Only the OR for former
occupation (in professional employment) was found to significantly impact on nursing
care (OR = 1.07, 95% CI: 1.01- 1.13). Therefore, former occupation played a minor
role as a determinant for health care service use.
Mixed effects were observed for participants who had extra money for health care
service use. For those who reported to have ‘extra money’, the OR for medical service
use was statistically significant (OR = 0.96, 95% CI = 0.93 - 0.99), implying that those
who had ‘extra money’ were less likely to visit their physicians. For social service use,
fluctuating ORs for ‘recreational’ (OR = 1.03, 95% CI: 1.01 - 1.06), ‘systematic
multidimensional evaluation’ (OR = 1.06, 95% CI: 1.03 - 1.10) and ‘nursing care’ (OR
= 0.97, 95% CI: 0.95 - 0.99) suggest the effects of ‘extra money’ varied according to
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the types of social service used.
House ownership effects on health care service use were not significant and
varied somewhat. There was no association found for medical service use and for
social service use only the OR for the ‘checking’ service was statistically significant
(OR = 1.01, 95% CI: 1.00 - 1.03).
The effects of marital status on use were mixed, with the medical service use odds
being lower for participants who were single, divorced or widowed (OR = 0.86, 95%
CI: 0.79 - 0.94), with variable effects for social service use. For example, the odds
were lower for the use of ‘continuous supervision’ (OR = 0.94, 95% CI: 0.89 - 0.99)
and ‘checking’ (OR = 0.96, 95% CI: 0.94 - 0.99) services. However, the odds were
higher for the use of ‘recreational’ (OR = 1.07, 95%CI: 1:00 - 1.15) and ‘information’
(OR = 1.15, 95% CI: 1.06 - 1.26) services. These results suggest unmarried elderly
participants (single, divorced or widowed) were less likely to use medical services and
social services providing ‘continuous supervision’ and ‘checking’, but were more
likely to use ‘recreational’ and ‘information’ services.
Living condition effects varied for both medical and social service use. For
medical service use, the odds were low only for those who lived with a spouse (OR =
0.89, 95% CI: 0.80 - 0.99) or for those who lived with a spouse and children (OR =
0.89, 95% CI: 0.81 - 0.99). In contrast, the OR was greater than one for most social
service uses for participants who lived with family members (including spouse,
children, and/or others). Importantly, the ORs were statistically significant for the use
of ‘recreational’, ‘checking’, ‘homemaker-household, ‘meal preparation’ and
‘information’ services. This suggests that participants living with family and/or others
were less likely to visit their physicians but were more likely to receive social support
services from family members when compared to those who lived alone.
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Table 8.6 Odds ratio estimates for enabling factors from the GEE models for patterns of heath care service use
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8.3.2.3 Need factors
The need for health care services was expressed as perceived need, measured in
terms of health status and which included the six selected chronic diseases (arthritis,
cataract, diabetes, GIT problems, heart disease and hypertension), 14 IADL/ADL
disabilities and 15 depressive symptoms. The effects of need factors on both medical
and social services, while controlling for predisposing and enabling factors, are
presented in Table 8.7.

8.3.2.3.1 Chronic disease
In terms of the effects of chronic disease, with regard to medical service usage,
the OR was greater than one and statistically significant for all six selected chronic
diseases; hypertension (OR = 1.14 , 95% CI: 1.10 - 1.18), diabetes (OR = 1.09, 95% CI:
1.04 - 1.14), heart disease (OR = 1.07, 95% CI: 1.03 - 1.11 ), cataract (OR = 1.07, 95%
CI:

1.04 - 1.11 ), GIT problems (OR = 1.06 , 95% CI: 1.02 - 1.10) and arthritis (OR =

1.05, 95% CI: 1.01 - 1.08). This result suggests that chronic disease, and in particular
hypertension, was a very strong predictor for medical service use.
With regard to social services use the OR was greater than one in most cases. The
magnitude of service use was greatest for ‘systematic multidimensional evaluation’ and
the ORs were statistically significant for cataract (OR = 1.16, 95% CI: 1.12 - 1.20),
heart disease (OR = 1.07, 95% CI: 1.02 - 1.11), diabetes (OR = 1.06, 95% CI: 1.01 1.12) and hypertension (OR = 1.04, 95% CI: 1.01 - 1.08). Thus, in the main, elderly
participants who suffered from chronic disease were more likely to use the ‘systematic
multidimensional evaluation’ to check their health status. In contrast, however, very
few associations were found between the six selected chronic diseases and the use of
‘personal care’, ‘nursing care’, ‘physical therapy’, ‘checking’ and ‘meal preparation’
services. Also, no association was found between any chronic disease and the use of
179

Chapter 8

‘recreational service’ in this study. These few statistically significant results imply that
elderly participants who suffered from chronic disease(s) were not necessarily greater
users of social services, but were certainly inclined to go for their annual check-ups by
way of the ‘systematic multidimensional evaluation’.

8.3.2.3.2 Disability
Disability effects of medical service usage varied according to whether or not
participants had IADL or ADL disabilities. No associations were found between any
IADL disabilities, whereas the OR for certain ADL disabilities were statistically
significant. With regard to the ADL disabilities, the odds were higher for those who
had difficulty in ‘walking’ (OR = 1.15, 95% CI: 1.04 - 1.27) and lower for those who
had difficulty in ‘bathing’ (OR = 0.89, 95% CI: 0.80 - 0.99). These results suggest that
the elderly who had walking problems, as compared to bathing problems, were more
likely to visit their physicians. In general, therefore, these few statistically significant
results imply that elderly participants who suffered from disabilities were not
necessarily greater users of medical services.
With regard to social services, in terms of the effects of IADL disabilities, the
magnitude of service use was greatest for ‘continuous supervision’, followed by
‘homemaker household’, ‘meal preparation’ and ‘personal care’. Furthermore, in terms
of the effects of ADL disabilities, the magnitude of service use was greatest for
‘homemaker household’, followed by ‘meal preparation’ and ‘personal care’. Thus,
elderly participants who suffered from both IADL and ADL disabilities were more
likely to use similar supportive home-based social services.

8.3.2.3.3 Depressive symptoms
In terms of the effects of depressive symptoms, with regard to medical service use,
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the OR was greater than one and statistically significant only for the following
symptoms; ‘no one understands’ (OR = 1.05 , 95%CI: 1.00 - 1.09), ‘couldn’t get going’
(OR = 1.05 , 95%CI: 1.01 - 1.09) and ‘headaches’ (OR = 1.05 , 95%CI: 1.01 - 1.09).
Based on these results, it appears that depressive symptoms were not strong predictors
of medical service use.
With regard to social services, in terms of the effects of depressive symptoms, the
magnitude of service use was greatest for ‘meal preparation’, followed by ‘homemaker
household’, ‘nursing care’ and ‘personal care’ implying that elderly participants who
suffered from symptoms of depression were more likely to use the supportive
home-based social services.

8.3.2.3.4 Summary
Overall, elderly participants who suffered from chronic disease were more likely
to use medical services (i.e. ‘physician visits’) than social services (apart from
‘systematic multidimensional evaluation’), whereas those who suffered from
disabilities and depressive symptoms were more likely to use supportive home-based
social services (i.e. ‘meal preparation’, ‘homemaker household’, ‘personal care’) rather
than medical services.
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Table 8.7 Odds ratio estimates for need factors from the GEE models for patterns of health care service use
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8.4 Discussion
Earlier in this chapter, the prevalence and determinants of health care service use
were addressed. The differences between predisposing, enabling and need factors of
health care service use (i.e. medical and social service use) were examined separately
using the GEE approach. This study found that predisposing, enabling and need factors
affected health care service use in different ways.

8.4.1 Prevalence of health care service use
This is one of the first longitudinal studies that analysed the trends of health care
service use over a six-wave data collection period (1994-2004) among the Taiwanese
community-living elderly. These results not only confirm what is known in the
evidence about the high use of health care services by the elderly (Wolinsky & Johnson
1991; Oldehinkel 1998; Shah et al. 2001; Polder et al. 2002), but also found that the
increases were dependent upon the type of service.

8.4.1.1 Medical service use
The increased use of medical services (i.e. physician visits) was not surprising in
view of the elderly cohort studied. Compared to US data, the overall prevalence of
physician visits in this study (which increased from about 59% in 1994 to 76% in 2004)
was higher than the prevalence reported by the Centers for Disease Control and
Prevention (CDC) (which increased from 42% in 1992 to 53% in 2001) (Anonymous
2003). It is noteworthy, however, that the mean number of physician visits was
particularly high in 1996 (1.9) as compared to 1994 (1.5). A possible explanation for
this may have been the inception of the Taiwanese National Health Insurance (NHI)
program in 1995, which provided co-payment to residents of Taiwan for medical
services. According to the NHI report (Department of Health 2005), the annual average
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growth rate per capita of health expenditure increased from below 10% (1981-1994) to
15% between 1994 and 1995. Therefore, in keeping with this report, a considerable
increase in medical service use after the implementation of the NHI program would
have been likely if the participants in this study also took advantage of the NHI
program.
Based on the results of this study and the research evidence (Anonymous 2003),
the demand for medical services (i.e. physician visits) will increase with the ageing
population, particularly in the later part of life. It could also be predicted that this will
ultimately result in an increase in health care expenditure if future interventions are not
considered for the increasingly ageing population worldwide.

8.4.1.2 Social service use
Mixed trends in the prevalence of the use of specific social services were found to
occur in the elderly cohort studied. It is important to note that social service use was
driven by an increase in the proportion of people who needed support with home-based
services such as ‘continuous supervision’, ‘personal care’ and ‘physical therapy’. This
greater use of social services by community-living elderly was also supported by
previous studies (McCaslin 1988; Johnson & Wolinsky 1996; Borrayo et al. 2002). It
could be expected, therefore, that as the population ages and the number of frail elderly
increase, so too will the demand for social services, and in particular home-based
social services.
Among social services investigated, ‘checking’ and ‘information’ were the most
commonly used in the present study. As mentioned previously in Chapter 5, most of
the elderly lived with their family and/or others rather than alone. They were, therefore,
more likely to have their family members and/or others provide them with these
services regularly by telephone or in person.
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It is also worth noting that ‘homemaker household’ and ‘meal preparation’ were
used much more so in later years, particularly for men. Although most of them lived
with family and/or others, it could be argued that the elderly may not have received
help to do housework or prepare meals until they were much older and needed the
extra support. As well as the increased need for home-based services with time, there
was a reduction in the need for ‘recreational’ services, which may have been due to
their inability to attend outdoor group activities. The changes in social service use may
also have been influenced by other factors which will be addressed in a later section of
this chapter.
A possible explanation for the increase in the use of the ‘systematic
multidimensional evaluation’ in the study may have been due to the introduction of the
free annual health check-up for Taiwanese elderly people living in Kaohsiung since
1981. This free service was later replaced by the NHI (in 1995) which provided an
annual free health check-up for all elderly Taiwanese people. It is highly likely the
elderly people took advantage of this free annual health check-up service, as well as
the co-payment for medical service provided in the NHI program, which may be why
both services were regularly used in the study.

8.4.2 Determinants of health care service use

8.4.2.1 Predisposing factors
Time and gender appeared to be the main predisposing factors affecting health care
service use among the elderly cohort. Based on the current study, age, place of birth,
regular exercise and alcohol problem were not significant predictors of health care
services use. In general, the findings demonstrated that the number of elderly people
who used medical services slightly increased over the ten-year period, which can be
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expected given the elderly cohort, as well as the implementation of the NHI program
mentioned above. These results are also consistent with the findings of Okada and Wan
(1980) who concluded that Medicaid coverage resulted in an increase in the use of
medical services by the elderly.
Mixed trends of considerable complexity were observed for social service use in
the present study. Similar to the prevalence findings, home-based services, specially
‘homemaker household’ and ‘meal preparation’ services, were used much more so in
later years, as were rehabilitative services, such as ‘systematic multidimensional
evaluation’ and ‘physical therapy’ services. In contrast, ‘recreational’ and
‘information’ social services decreased with time.
This study supported the evidence that gender differences are known to influence
the use of different types of health care services (Green & Pope 1999; Dunlop et al.
2002; Redondo-Sendino et al. 2006; Song et al. 2006; Suominen-Taipale et al. 2006).
Similar to the findings of Ahmad et al., (2004), females were more likely than males to
visit their physicians and, as discussed in Chapter 6, this may have been due to their
increased longevity, potentially developing more chronic diseases and failing health
(Koopmans & Lamers 2007). Gender was also found to be a predictor of social service
use because men were less likely to use social services such as ‘recreational’, ‘physical
therapy’ and ‘checking’ services, but were more likely to use ‘homemaker household’
and ‘meal preparation’ services. An explanation for this, also supported by Lun’s
(2004) study, may have been because of social and cultural influences whereby men
were less inclined to perform housekeeping and meal preparation duties resulting in
their increased use of such social services.
Based on the predisposing factors, the current study found that medical service
use increased over time, as did use of the health check-up service ‘systematic
multidimensional evaluation’ and the rehabilitative service ‘physical therapy’. Being
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female was an important predictor of medical service use and the social services
‘recreational’, ‘physical therapy’ and ‘checking’. Men, on the other hand, were more
likely to use ‘homemaker-household’ and ‘meal preparation’ services. These results
highlight the need for medical service providers to target the needs of elderly females
and social service providers to target the differing needs of males and females.

8.4.2.2 Enabling factors
For enabling factors, ‘education’, ‘extra money’, ‘marital status’ and ‘living
conditions’, as opposed to ‘former occupation’ and ‘house ownership’, were the main
predictors of health care service use. Consistent with previous studies (Wu et al. 1994;
Van der Heyden et al. 2003), a higher socioeconomic status (e.g. education, have extra
money) was found to be associated with a greater use of health care services. This was
especially true for the more highly educated elderly participants, who may have been
more aware of the availability of these health care services and were, therefore, more
likely to use them. The increased use of these health care services may also have
impacted on these same participants enabling them to remain more healthy and
independent over time.
Inconsistent with Ahmad et al. (2004), this study found that being unmarried
(single/divorced/widowed) reduced the likelihood of medical service use, as compared
to being married. In addition, the results of this study showed that unmarried
participants were more likely to use the ‘recreational’ and ‘information’ services and
were less likely to use the ‘continuous supervision’ and ‘checking’ services. A possible
explanation for these unusual findings may be that the unmarried participants in this
study were generally healthier than the married participants and, therefore, attended
more outdoor group activities and were less likely to use many of the medical and
supportive social services.
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In addition, elderly participants who lived with family and/or others in this study
were also found to be less likely to use medical services but more likely to use social
services. These findings are consistent with research conducted by Iliffe et al., (1992)
and Webber et al. (1994) and may have been due to family and/or other carers
maintaining the participant’s general health status by facilitating the provision of more
home-based services.
Based on the enabling factors, SES, marital status and living conditions were the
important determinants of health care service use. These results highlight the need for
both medical and social service providers to target the needs of elderly from poor SES
backgrounds with low education, low income and/or living alone.

8.4.2.3 Need factors
Consistent with previous research, the needs factors (chronic disease, disability and
depression) were strong predictors of health care service use. Medical services were
frequently used by people with chronic disease, while social services in the main were
used in response to disability and depression.
Chronic diseases resulting in a greater use of medical services has been recognized
in the literature (Hoffman et al. 1996; Natarajan & Nietert 2004). This study showed
that chronic disease (in particular hypertension) was associated with a greater use of
medical services (i.e. physician visits). Furthermore, chronic disease (in particular
cataract) was also found to predict the use of social services and especially the health
check-up service (i.e. systematic multidimensional evaluation). This finding suggests
that disease management and treatment programs should target elderly people with
chronic diseases, especially those suffering from hypertension and/or cataract.
Specifically, this study identified that the elderly who had difficulty performing
activities in daily life were more likely to use social services rather than medical
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services. These results suggest that functional health disability may be one of the best
measures for health status and the need for long term health care provision. Therefore,
as suggested by Fredman et al. (1992) and Kadushin (2004), using IADL and ADL as a
criteria in determining eligibility for providing long term care services (home-based
social services) could be an effective and useful tool.
Consistent with a previous study (Larsen et al. 2006), depressive symptoms in the
elderly were associated with a greater use of home-based social services and in
particular ‘meal preparation’, ‘homemaker-household’, ‘nursing care’ and ‘personal
care’. These results suggest that depressive symptoms are as important as disability
when considering health status and the need for health care provision. Thus, the
presence or absence of depression should also be considered as a useful tool when
determining eligibility for providing long term care for the elderly.
Overall, therefore, based on the need factors, chronic disease, disability and
depressive symptoms were all major predictors of using health care services. These
results especially highlight the need for medical service providers to target the needs of
elderly with chronic disease and social service providers to target the needs of elderly
with disabilities and depressive symptoms.

8.5 Limitations
Although the study offers important new information about the trends and
determinants of health care service use some limitations must be noted. Health care
service provision varies between countries and is, inter alia, a function of culture,
institution and policy. Actual service use was not measured in this study since access
to service providers was not available; it was self-reported only, which lends itself to
potential misreporting and recall bias if, as the cohort studied was elderly, participants
suffered from cognitive memory decline. In addition, minimal information was
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available about when service use occurred and it is unclear from the data whether
service use came first or followed self-reported health status. Furthermore, there was
no information about the length of service use, which prevented assessing whether
poor health conditions were associated with short or long term service use. Such
information could illuminate future investigations of the association between chronic
disease, disability, depression and health care service use.

8.6 Conclusion
This study indicated that use of health care services in this elderly cohort and
homecare-based services (i.e. ‘meal preparation’ and ‘homemaker household’ services)
increased in prevalence over the six waves. As hypothesized in the Andersen model,
need factors such as chronic disease, disability and depression were strong predictors of
health care service use. Chronic disease was found to be important in predicting medical
service use, while disability and depressive symptoms were found to be important in
predicting social service use. These results suggest that elderly people may need
multiple types of health care services and that the important task for policy makers and
service providers is to integrate medical and social services to meet the complex health
needs of the elderly.
In addition, an issue raised in this study is that the demand for homecare-based
services may increase substantially in the near future, especially based on Taiwan’s
growing elderly population. The findings suggest greater increase in the use of social
service care, especially home-based care, than previously thought. Given the need for
care in late life, a focus on social service care seems important. The growing number
of elderly people suffering from disability and depression will at least, in part, have to
turn to home-based care provision. As this may create a widening gap between the
demand for home-based care and its supply, the influence of the predisposing and
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enabling factors requires continued attention. Some of these factors, e.g. improved
communication of clear information on care arrangements and effective individual
education to compensate for poor education, may be amenable to interventions.
Furthermore, to achieve patterns of care delivery that are well adapted to the needs of
all older people, more government financial support should be allocated to
private-sector help to improve its availability. Considering an appropriate home care
plan for these elderly people residing in the community is also important for future
planning.
The next chapter will further elaborate on the finding that disability and
depression are strong predictors of social service use. However, rather than only
understanding how changes in health status (i.e. disability and depression) can affect
the social service use, it is also important to understand how social service use can
affect changes in health status. The next chapter, therefore, will investigate the reverse
pathways between health status and social service use and in doing so will help
identify whether or not social service use can delay the onset of disability or depression
during the ageing process.
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Chapter 9
Trajectories of disability and depression and their
relationship with health status and social service use
9.1 Introduction
In previous chapters, chronic disease, disability and depression were found to
increase over time. To date, the effects of chronic disease on the trajectories of disability
and depression have not been thoroughly investigated and only a few studies (Geerlings
et al. 2000; Beekman et al. 2002; Deeg 2005; Peres et al. 2005; Nusselder et al. 2006)
have investigated the trajectories of disability over time. Furthermore, it is not known
whether disability and depression in later life has an impact on social service use. It is
also unknown whether an increase in the use of social services can improve the health
of elderly patients.
Unlike previous research, this study differs by giving a longitudinal view of both
the development of disability and depression over time, enabling researchers to review
their trajectories and thereby allowing both social service providers and health policy
makers to make informed decisions about the need for suitable health care services in
the future.
The aim of this chapter is to explore the trajectories of disability and depression
over time, their relationship with other chronic health conditions and their impact on
social service use. A further aim is to explore the association of these trajectories with
demographic variables including age, gender and education.
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9.2 Data and methods
Eight hundred and ten respondents from the original 1260 who completed the
longitudinal CMFAQ were selected for data analysis in this chapter. These 811
respondents were those who had completed all six waves of the survey (n=442) or who
were followed-up at each wave until death (n= 369). Note that, one respondent who
died and was lost to follow-up after the first wave was excluded from analysis because
of missing baseline health status information. Thus, the responding sample sizes
analysed for 1994, 1996, 1998, 2000, 2002 and 2004 were 810, 721, 653, 571, 509 and
442 respectively.
The 449 respondents who had not completed all six waves of the survey (from the
original 1260) were excluded because they had similar demographic characteristics,
health status (chronic disease, disability and depression) and social service use, to the
810 respondents who were included. Detailed information about the baseline
characteristics of both the study sample (810 respondents) and the 450 excluded
respondents (449 + 1) can be found in Table 10.1. T-tests for mean age and chi-square
tests for categorical variables were used to analyses whether or not differences existed
between the two groups.
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Table 9.1 Baseline characteristics for the study sample and excluded respondents
Study sample
Excluded respondents
n=810
%
n=450
%
P
Mean age (sd)
71.5 (5.8)
71.9 (5.7)
.25
Age groups

.27

65-69
70-74
75+

369
239
202

45.6
29.5
24.9

188
132
130

41.8
29.3
28.9

386
424

47.7
52.3

224
226

49.8
50.2

261
324
225

32.2
40.0
27.8

131
189
130

29.1
52.0
28.9

167
251
392

20.6
31.0
48.4

105
144
201

23.3
32.0
44.7

536
149
99
26

66.2
18.4
12.2
3.2

281
95
54
20

62.4
21.1
12.0
4.5

592
107
111

73.1
13.2
13.7

338
59
53

75.1
13.1
11.8

2
808

0.2
99.8

4
446

0.9
99.1

Gender

.47

Female
Male

Education

.52

None
1-6 years
7+ years

Chronic Disease
None
1 disease
2+ diseases

.38

Functional health status
Independent
Mild disability
Moderate disability
Severe disability

.40

Mental health status
No depression
Mild depression
Severe depression

.61

Social service use
Do not use
Use

.11

Note: significant p-value<.05

9.2.1 Measurement tools used for data analysis
Table 9.2 contains information about the categories used to describe and analyse
disability and depression response variables.
Table 9.2 Response variables for disability and depression
Variables
Disability
(IADL and
ADL)
Depression
(SPES)

Categories
0: no disability
1: mild disability: (One or more IADLs, but no ADLs)
2: moderate disability (One or two ADLs)
3: severe disability (Three or more ADLs)
0: no depression (score 0-3);
1: mild depression (score 4-5);
2: severe depression (score 6-15)
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Table 9.3 provides information about the predictor variables used for demographic
factors and health status. It was decided to group baseline age into three categories
(65-69, 70-74 and 75+) because the population aged 80+ was too small for analysis. It is
important to note that health status (chronic disease, disability and depression) was
self-reported. As such, different responses may have been noted during the follow-up
waves. Hence a ‘no’ response to questions about health status may have subsequently
changed to ‘yes’ and/or vice versa during ensuing waves.
Table 9.3 Predictor variables-demographic factors and health status
Variables
Categories
Demographic factors
(Baseline)
Age
[65-69], 70-74, 75 and over
Gender
[female], male
Education
[non education], 1-6, 7+ years of schooling
Health Status
(Baseline and new occurrence)
Arthritis
[no], yes
Diabetes
[no], yes
GIT problems
[no], yes
Heart disease
[no], yes
Hypertension
[no], yes
Disability
[no], yes (mild, moderate and severe)
Depression
[no], yes (mild and severe)
Note: categories in brackets [ ] were coded as ‘0’

The CMFAQ contains questions about the use of ten social services. The six
selected social services, as shown in Table 9.4, were chosen because of their strong
relationship with disability and depression, as demonstrated in Chapter 8, unlike the
four excluded services. Further reasons for excluding the remaining four social services
included strong association between ‘continuous supervision’ and poor health in the
very frail elderly who needed continuous care, limited access to ‘systematic
multidimensional evaluation’ and ‘information’ services and the use of ‘checking’
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service by healthy respondents for security purposes and the provision of ‘checking’
service by the respondent’s relatives. In the analysis, specific social service use was
categorised at each wave (1994-2004) by a dichotomous variable; 1=use, 0=do not use.

Table 9.4 Number of waves at which each social service used
Description of Social Service
Recreational services
Homemaker-household
Meal preparation
Personal care
Nursing care
Physical therapy

Range
0-6
0-6
0-6
0-6
0-6
0-6

9.2.2 Analytical Methods
The trajectories of disability and depression were identified using coded pathways
for individual respondents. The pathways were then grouped into six clusters.

Surviving respondents were classified into three trajectory clusters:
y Trajectory 1 - no disability, alive - included respondents who reported being
independent, with no disability during all six waves
yTrajectory 2 - mild disability, alive – included respondents who reported having
a disability (mild/moderate/severe) only once during all six waves, or
respondents who reported having a mild disability (one or more IADLs but no
ADLs) two or more times during all six waves
y Trajectory 3 – moderate/severe disability, alive – included respondents who
reported having moderate/severe disability two or more times during all six
waves.
◎ Note 1:

In all cases of ambiguity of definition, e.g. when a respondent had
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indicated two instances of mild disability and two of moderate/severe
disability the respondent was categorised in the trajectory cluster with the
higher number;
◎ Note 2: Moderate and severe disability were used as a single cluster because

there were only 12 respondents who reported to have suffered from severe
disability and this was deemed too small to analyse as a separate cluster.

Non-surviving respondents were also classified into three trajectory clusters:
y Trajectory 4 - no disability, dead - included respondents who reported being
independent at the wave prior to death
y Trajectory 5 - mild disability, dead - included respondents who reported a mild
disability at the wave prior to death
y Trajectory 6 – moderate/severe disability, dead – included respondents who
reported a moderate or severe disability at the wave prior to death.

Depression trajectory clusters were classified similarly to the disability trajectory
clusters. Note, however, that there is no diagnosis for moderate depression which is why
trajectory clusters three and six have been modified.
y Trajectory 1 - no depression, alive
y Trajectory 2 - mild depression, alive
y Trajectory 3 - severe depression, alive
y Trajectory 4 - no depression, dead
y Trajectory 5 - mild depression, dead
y Trajectory 6 - severe depression, dead.
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Multinomial regression analysis was adopted to model the factors predicting
different trajectories for both disability and depression over the six waves. Instead of
standard logistic regression, multinomial regression was used when the response
variables had more than two outcome possibilities, such as
y no disability/no depression, alive
y mild disability/mild depression, alive
y moderate or severe disability/severe depression, alive
y no disability/no depression, dead
y mild disability/mild depression, dead
y moderate or severe disability/severe depression, dead.

In an analogous manner to logistic regression, multinomial regression allows
correcting for confounders and it expresses the results using odds ratios and 95%
Confidence Intervals (CI).
A reference cluster was chosen for each multinomial analysis. For the analysis of
demographic factors and previous health status the chosen reference cluster was either
the ‘no disability, alive’ or the ‘no depression, alive’ cluster. A slightly different
approach was taken in examining the effect of social service use on trajectories. Instead
of the null cluster, the chosen reference cluster was ‘moderate/severe disability, alive’ or
‘severe depression, alive’.

9.3 Results

9.3.1 Pathways of disability and depression
Although there are 4,096 (equals 46) possible pathways for disability and 729
(equals 36) possible pathways for depression, for the (442) who remained alive it is
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clearly impossible for every one of these pathways to have occurred. Indeed, some
pathways occurred on multiple occasions. A detailed listing of detailed pathways is
shown in Table 9.5 (Disability) and Table 9.6 (Depression).
It is more complex to enumerate the number of pathways (1364 = 4 +42+43 +44+45
for disability and 363 = 3 +32+33 +34+35 for depression) which lead to death at some
stage during the six waves. Again, it is clear that not all of these pathways could be
realised in a data set including only 368 respondents. The realised pathways are thus
also listed in Table 9.5 (Disability) and Table 9.6 (Depression).
Table 9.5 shows a total of 234 disability pathways. Of these, the most common was
the pathway of no disability at all six waves (n=101), with the second most common
pathway being moderate disability at wave one, followed by death (n=32) prior to wave
two. Among the 234 pathways, 58% (136/234) occurred only once, 6% (15/234)
occurred at least 10 times and 44% (104/234) of the pathways involved death.
Table 9.6 shows a total of 240 depression pathways. Of these, the most common
was the pathway of no depression at each wave (n=118), with the second most common
being no depression at wave one, followed by death at wave two (n=54). Among the
240 realised pathways, 61% (147/240) occurred only once, about 7% (16/240) occurred
at least ten times and 40% (97/240) of the pathways involved death.
Pathways of disability and depression were clustered as described in section 9.2.
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Table 9.5 Frequency distributions of disability pathways for the 810 respondents during
1994-2004
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Table 9.6 Frequency distributions of depression pathways for the 810 respondents
during 1994-2004
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9.3.2 Clustered trajectories of disability and depression
Table 9.7 presents the disability trajectory clusters for the 810 respondents and the
frequency of each disability cluster during each of the six waves (1994-2004). Among
the surviving respondents, only 23% (101/442) remained free from disability during
1994-2004 and approximately 77% (341/442) showed disability trajectories which
varied between mild and moderate/severe disability. Among the non-surviving
respondents only 31% (113/368) had no disability and approximately 69% (255/368)
experienced mild or moderate/severe disability prior to death. It is also worth noting
that at baseline (1994) each of the different trajectory clusters were relatively common,
ranging between 11% and 28%.
Table 9.7 Frequency distribution of the six trajectory clusters of disability, 1994-2004
1994
1996
1998
2000
2002
2004
(W1)
(W2)
(W3)
(W4)
(W5)
(W6)
n % n % n % n % n % n %
Trajectory clusters
no disability, alive

101 12.5 101 14.0 101 15.5 101 17.7 101 19.8 101 22.9

mild disability, alive

230 28.4 230 31.9 230 35.2 230 40.3 230 45.2 230 52.0

moderate/severe disability, alive 111 13.7 111 15.4 111 17.0 111 19.4 111 21.8 111 25.1
no disability, dead

113 14.0 90 12.5 62

9.5

32

5.6

10

2.0

mild disability, dead

89 11.0 60

6.7

32

5.6

18

3.5

moderate/severe disability, dead 166 20.5 129 17.9 105 16.1 65 11.4 39

7.7

Total

810

721

8.3

44

653

571

509

442

Figure 9.1 illustrates the disability trajectories based on the mean score (i.e. 0, 1, 2
or 3 of disability) per year. For the clusters of non-surviving respondents, mean scores
were determined on the basis of waves before death since death was not assigned a
score. This figure clearly indicates that the mean score for non-surviving respondents
was higher at each wave than that for surviving respondents in the analogous cluster.
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3.00
6.
moderate/severe
disability, dead

Disability score

2.50

3.
moderate/severe
disability , alive

2.00

1.50
5. mild
depression,
dead

1.00

2. mild disability,
alive
4. no dep ression, 1. no disability,
dead
alive

0.50

0.00
1994

1996

1998

2000

2002

2004

Year
1. no disabilit y, alive

4. no disabilit y, dead

2. mild disabilit y, alive

5. mild disabilit y, dead

3. moderat e/severe disabilit y, alive

6. moderat e/severe disabilit y, dead

Figure 9.1 Mean disability score by year for six trajectory clusters
Table 9.8 presents the depression trajectory clusters for the 810 respondents and
the frequency of each disability cluster during each of the six waves (1994-2004).
Among the surviving respondents, only 27% (118/442) remained free from depression
and about 73% (324/442) experienced some form of depression (ranging from mild to
severe). Among the non-surviving respondents, approximately 49% (181/368) suffered
no depression prior to death and approximately 51% (187/368) experienced some form
of depression (mild, moderate/severe) prior to death. It is also worth noting that at
baseline (1994) each of the different trajectory clusters were moderately common,
ranging between 11% and 24%.
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Table 9.8 Frequency distribution of the six trajectory clusters of depression, 1994-2004
1994
1996
1998
2000
2002
2004
(W1)
(W2)
(W3)
(W4)
(W5)
(W6)
n
% n
%
n
%
n
%
n
%
n
%
Trajectory clusters
no depression, alive

118 14.6 118 16.4 118 18.1 118 20.7 118 23.2 118 26.7

mild depression, alive

192 23.7 192 26.6 192 29.4 192 33.6 192 37.7 192 43.4

severe depression, alive

132 16.3 132 18.3 132 20.2 132 23.1 132 25.9 132 29.9

no depression, dead

181 22.3 127 17.6

87

13.3

43

7.5

16

3.1

mild depression, dead

95

11.7 81 11.2

72

11.0

52

9.1

37

7.3

severe depression, dead

92

11.4 71

52

8.0

34

6.0

14

2.8

Total

810

721

9.8

653

571

509

442

Figure 9.2 illustrates the depression trajectory based on the mean score (i.e. 0, 1, 2
of depression) per year. Based on the clusters for non-surviving respondents, the mean
scores were determined on the basis of waves before death, since death was not
assigned a score. This figure clearly indicates that the mean score for non-surviving
respondents was higher at each wave than that for surviving respondents in the
analogous cluster.
6. severe
dep ression, dead

2.00

3. severe
depression, alive

Depression score

1.50

5. mild
depression,
dead

1.00

2. mild
depression, alive

0.50
4. no dep ression,
1. no dep ression,
dead
alive

0.00
1994

1996

1998

2000

2002

2004

Year

1. no dep ression, alive

4. no depression, dead

2. mild depression, alive

5. mild dep ression, dead

3. severe dep ression, alive

6. severe dep ression, dead

Figure 9.2 Mean depression score by year for six trajectory clusters
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9.3.3 The relationships of trajectories with demographic variables and health
status
Using a multinominal model, the odds ratio for both disability and depression
trajectory clusters were calculated. For each predictor (age, gender, education and
(previous) health status), the ORs for other trajectories (compared with the reference
trajectory) are presented in Tables 9.9 and 9.10

9.3.3.1 Influence of demographic variables and health status on the trajectories of
disability
Table 9.9 highlights that the demographic variables age and education are
significantly associated with disability trajectories, while gender effects on disability are
not significant. Increased age (70-74 and 75+ years relative to 65-69 years for both
surviving and non-surviving respondents) was associated with higher risks of almost all
disability trajectories. This suggests that there was a strong association between being
older and developing disability. Also, since the ORs for respondents with a formal
education (both surviving and non-surviving) were less than one (ranging between
0.09-0.33), it follows that poor education was associated with a higher risk of
developing disability. In contrast, however, relative to females, the OR for males was
only found to have an association with trajectory 4 (no disability, dead). This suggests
that males had a higher risk of not surviving, but once disabled there was no on going
difference between males and females.
In terms of the effects of health status, respondents who suffered from diabetes,
hypertension and depression were found to be relatively more likely to follow
trajectories with disability. For those surviving respondents with (baseline) hypertension
and (baseline and new onset) depression, the ORs were greater than one for trajectories
2 (mild disability, alive) and 3 (moderate/severe disability, alive). These results imply
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that participants who suffered from hypertension and depression were at higher risk of
developing some level of disability. Non-surviving respondents, with (baseline) diabetes,
hypertension and depression had ORs greater than one for trajectory 6 (moderate/severe
disability, dead). Thus, these groups were at higher risk of developing moderate/severe
disability prior to their death. In contrast, however, for arthritis (baseline and new onset)
the ORs were less than one for trajectories 6 (moderate/severe disability, dead) and 5
(mild disability, dead), implying that participants with arthritis were at lower risk of
developing disability prior to their death.
Overall, for both surviving and non-surviving respondents, these results suggest
that being older, having poor education and suffering from hypertension and depression
all indicate increased risk of developing disability. Among non-surviving respondents
only, those who suffered from diabetes had increased risk of disability, whereas,
surprisingly, those who suffered from arthritis were at a lower risk of developing
moderate/severe disability prior to their death.
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Table 9.9 Predictive ability of demographic factors and health status for trajectories of disability
mild disability
OR

Age (reference group=age 65-69)
70-74 years
1.98
75+ years
3.23
Gender (rg=female)
Male
0.67
Education (rg=none)
1-6 years
0.23
7+ years
0.19

moderate/severe disability

alive (2)
95% CI
1.11 – 3.54
1.16 – 9.00

P
*
*

0.38 – 1.16
0.10 – 0.54
0.08 – 0.48

OR

alive (3)
95% CI

2.20 1.14 – 4.22
3.14 1.00 – 9.89

***

0.24 0.09 – 0.61
0.16 0.06 – 0.45

**

1.16
1.65
1.43
1.48
3.13

**

0.79
3.07
1.06
1.17
2.64

Depression(yes)

1.54 0.67 – 3.56

2.85 1.07 – 7.63

New occurrence (rg=no)
Arthritis(yes)
Diabetes(yes)
GIT problems(yes)
Heart disease(yes)
Hypertension(yes)

0.94
1.02
1.06
0.96
1.63

1.15
1.17
1.61
1.78
1.92

Depression(yes)

1.86 1.03 – 3.34

0.53 –
0.50 –
0.61 –
0.54 –
0.92 –

1.66
10.94
2.42
2.65
5.48

1.68
2.07
1.84
1.73
2.89
*

0.50 –
0.38 –
0.54 –
0.58 –
1.35 –

0.59 –
0.53 –
0.84 –
0.92 –
0.98 –

2.70
7.16
3.79
3.80
7.27

dead (4)
95% CI

P

OR

2.45 1.11 – 5.40
18.53 6.26 – 54.88

2.62 1.30 – 5.28

**

1.29 0.62 – 2.69

0.25 0.09 – 0.68
0.14 0.05 – 0.40

**

***

0.33 0.12 – 0.91
0.09 0.03 – 0.30

**

0.61
5.46
0.37
2.38
1.51

*

1.16 0.47 – 2.86

2.24 0.89 – 5.65

0.49
0.49
0.21
0.63
0.63

0.17
0.47
0.57
0.77
0.65

**

**

0.26 – 1.43
1.44 – 20.65
0.13 – 1.03
0.99 – 5.70
0.67 – 3.42

0.24 – 1.02
0.17 – 1.35
0.10 – 0.43
0.28 – 1.41
0.30 – 1.30

0.60 0.29 – 1.21

***

*

***

0.42
9.97
0.99
2.05
1.89

moderate/severe disability

dead (5)
95% CI

***

2.25
2.59
3.08
3.46
3.80

2.96 1.40 – 6.23

OR

mild disability

1.65 0.81 – 3.34
7.57 2.64 – 21.70

*

1.33 0.69 – 2.57

Baseline health (rg=no)
Arthritis(yes)
Diabetes(yes)
GIT problems(yes)
Heart disease(yes)
Hypertension(yes)

0.37 –
0.86 –
0.47 –
0.52 –
1.27 –

P

no disability

0.17 –
2.63 –
0.37 –
0.80 –
0.80 –

0.07 –
0.14 –
0.27 –
0.33 –
0.29 –

1.02
37.75
2.68
5.23
4.45

0.41
1.63
1.21
1.81
1.48

0.70 0.32 – 1.56

P
*
***

OR

dead (6)
95% CI

4.36 2.18 – 8.75
32.77 11.56 – 92.89

P
***
***

1.29 0.67 – 2.51
*
***

**

***

0.20 0.08 – 0.50
0.13 0.05 – 0.36

**

0.42
6.47
0.97
1.52
3.29

*

0.18 –
1.75 –
0.39 –
0.64 –
1.50 –

0.96
23.93
2.44
3.64
7.20

***

**

**

6.07 2.50 – 14.71

***

0.40
0.44
0.59
0.74
0.76

*

0.20 –
0.16 –
0.31 –
0.36 –
0.37 –

0.80
1.22
1.13
1.52
1.55

2.01 0.98 – 4.12

Note: 1)The reference category is trajectory 1: no disability, alive 2) Adjusted odds ratios and 95% confidence intervals 3) Significant OR value: *** p <.001, **p<.01, *<.05
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9.3.3.2 Influence of demographic variables and health status on the trajectories of
depression
Table 9.10 highlights that demographic variables age and education are significantly
associated with the depression trajectories, while no gender effects were found. Those aged 75
and older were at higher risk of not surviving, whether or not, with prior depression (trajectory
4, 5 and 6). Also, since the ORs for respondents with a formal education (both surviving and
non-surviving) were less than one (ranging between 0.07-0.53), poor education was
associated with a higher risk of developing depression. In contrast, however, no gender effect
was found for any level of depression.
Respondents who suffered from diabetes, GIT problems, heart disease and disability
were found to be relatively more likely to follow trajectories with depression. Those surviving
respondents with (baseline and new onset) GIT problems, heart disease and disability, ORs
were greater than one for trajectories 2 (mild depression, alive) and 3 (severe depression,
alive). These results imply that survivors who suffered from these diseases and disability were
at higher risk of developing some level of depression. Non-survivors with (baseline) diabetes,
heart disease and disability had ORs greater than one for trajectories 6 (severe depression,
dead), 5 (mild depression, dead) and 4 (no depression, dead). Thus, these groups were at
higher risk of not surviving, whether or not, with prior depression. In contrast, however, for
those who developed new health conditions, the ORs were less than one for trajectory 4 (no
depression, dead), as compared with trajectory 1 (no depression, alive). Thus, suggesting that
these groups were less likely to suffer from depression prior to death.
Overall, therefore, for both surviving and non-surviving respondents, these results
suggest that having poor education, suffering from heart disease and disability had an
increased risk of developing depression. For the surviving respondents only, GIT problems
increased their risks of suffering from mild or severe depression, whereas for the
non-surviving respondents only, being older and suffering from diabetes were strong
predictors of depression.
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Table 9.10 Predictive ability of demographic factors and health status for trajectories of depression
mild depression
alive (2)
OR

Age (reference group=age 65-69)
70-74 years
1.01
75+ years
1.02
Gender (rg=female)
Male
0.91
Education (rg=none)
1-6 years
0.34
7+ years
0.17

severe depression
alive (3)

95% CI

P

OR

95% CI

no depression
dead (4)
P

OR

mild depression
dead (5)

95% CI

P

OR

95% CI

0.58 – 1.77
0.45 – 2.28

1.47 0.79 – 2.72
0.60 0.22 – 1.61

1.45 0.77 – 2.73
4.73 2.16 – 10.40

0.52 – 1.57

0.62 0.33 – 1.16

1.26 0.69 – 2.32

1.86 0.92 – 3.78

0.53 0.23 – 1.22
0.33 0.14 – 0.79

0.32 0.13 – 0.77
0.07 0.02 – 0.19

0.16 – 0.74
0.07 – 0.37

**
***

0.33 0.15 – 0.76
0.13 0.05 – 0.31

**
***

***

*

severe depression
dead (6)

1.99 0.93 – 4.24
6.47 2.68 – 15.61

P

***

OR

95% CI

1.22 0.58 – 2.58
2.74 1.13 – 6.62

P

*

1.92 0.93 – 3.96
*
***

0.22 0.09 – 0.53
0.07 0.02 – 0.18

**
***

Baseline health (rg=no)
Arthritis(yes)
Diabetes(yes)
GIT problems(yes)
Heart disease(yes)
Hypertension(yes)

1.65
0.79
1.60
1.49
1.21

Disability(yes)

0.79 –
0.27 –
0.67 –
0.66 –
0.62 –

3.45
2.32
3.85
3.36
2.37

4.20
5.34
11.09
7.37
3.00

**

1.68 0.73 – 3.85

3.89 1.48 – 10.23

**

2.37 1.09 – 5.17

*

5.22 2.05 – 13.28

New occurrence (rg=no)
Arthritis(yes)
Diabetes(yes)
GIT problems(yes)
Heart disease(yes)
Hypertension(yes)

1.62
0.53
1.79
1.34
1.08

2.81
1.06
3.01
2.36
1.89

2.76
2.73
4.67
4.61
2.67

**

0.37
0.33
0.40
0.82
0.39

**

*

1.46
1.32
2.52
2.43
1.38

**

0.94
0.69
1.33
1.13
0.49

Disability(yes)

1.88 1.08 – 3.29

*

2.99 1.43 – 6.25

**

*

1.09 0.48 – 2.47

0.94 –
0.26 –
1.06 –
0.76 –
0.61 –

1.87
1.84
4.36
3.09
1.40

0.83 –
0.63 –
1.72 –
1.30 –
0.65 –

0.78 –
0.64 –
1.36 –
1.28 –
0.71 –

*

**

0.65
2.79
1.25
2.49
1.54

0.30 – 1.40
1.02 – 7.62
0.52 – 3.05
1.11 – 5.57
0.78 – 3.03

0.19 – 0.73
0.12 – 0.87
0.22 – 0.75
0.41 – 1.65
0.20 – 0.78

0.51 0.27 – 0.96

*
*

*
**

1.25
4.08
1.38
2.28
1.24

0.53 –
1.40 –
0.49 –
0.93 –
0.57 –

0.46 –
0.26 –
0.69 –
0.52 –
0.23 –

2.95
11.88
3.89
5.60
2.70

1.92
1.85
2.59
2.42
1.06

*

**

0.71
4.84
0.85
2.62
0.98

0.29 –
1.70 –
0.30 –
1.07 –
0.43 –

1.72
13.77
2.43
6.42
2.21

**
*

7.07 2.77 – 18.06

***

0.46
0.31
0.51
0.68
0.81

*

0.21 –
0.09 –
0.25 –
0.29 –
0.39 –

1.00
1.03
1.04
1.63
1.71

1.31 0.56 – 3.05

Note: 1)The reference category is trajectory 1: no depression, alive 2) Adjusted odds ratios and 95% confidence intervals 3) Significant OR value: *** p <.001, **p<.01, *<.05
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9.3.4 The relationships of trajectories with social services use
Using a multinominal model, the OR for both disability and depression trajectory
clusters were calculated. In assessing the predictive ability of social service use, the
multinomial model for the trajectories of disability and depression was adjusted for age,
gender, education and previous health status. For each predictor (recreational services,
homemaker-household service, meal preparation, personal care, nursing care, physical
therapy), the ORs for trajectories 1, 2, 4, 5 and 6 (compared against the reference
trajectory 3) are presented in Tables 9.11 and 9.12.

9.3.4.1 Association between social service use and the trajectories of disability
Table 9.11 highlights that greater use of most social services is a strong predictor of
disability, except for the use of recreational services.
For both surviving and non-surviving respondents, people who used more
recreational social services were significantly less likely to develop disability. The odds
were higher for trajectory 1 (no disability, alive) and lower for trajectory 5 (mild
disability, dead) and trajectory 6 (moderate/severe disability, dead), as compared with
trajectory 3 (moderate/severe disability, alive). These results suggest that greater use of
recreational social services was associated with a lower risk of disability and lowered
the risk of suffering from disability prior to death.
In addition, surviving respondents who were greater users of social services (i.e.
homemaker-household service, personal care and physical therapy) had ORs less than
one for trajectories 1 (no disability, alive) and 2 (mild disability, alive). In other words,
high use of social services was a significant indicator of moderate/severe disability. For
non-surviving respondents who used homemaker-household service and/or physical
therapy, the OR was less than one for trajectories 4 (no disability, dead) and 5 (mild
disability, dead). Thus, high use of these social supportive services was a significant
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indicator of moderate/severe disability prior to death. Furthermore, for users of personal
care and nursing care, the ORs were greater than one for trajectory 6 (moderate/severe
disability, dead). Therefore, members of this group were also associated with a higher
risk of moderate/severe disability prior to death.
Among selected social services, only the greater use of recreational services
seemed to associate with the lower risk of being disabled. In contrast, both surviving
and non-surviving respondents, who used many social services, were at greater risk of
suffering from moderate/severe disability.

9.3.4.2 Association between social service use and the trajectories of depression
Table 9.12 highlights that greater use of most social services is a strong predictor
of depression trajectories, except for the use of recreational services.
For both surviving and non-surviving respondents, those who used more
recreational social services were significantly less likely to develop depression. The
odds were higher for trajectory 1 (no depression, alive) and trajectory 2 (mild
depression, alive), but lower for trajectory 6 (severe depression, dead), as compared
with trajectory 3 (severe depression, alive). These results suggest that greater use of
recreational social services was associated with a reduced risk of depression and
lowered the risk of suffering from depression prior to death.
Surviving respondents who were greater users of physical therapy had ORs less
than one for trajectories 1 (no depression, alive) and 2 (mild depression, alive). Thus,
surviving respondents who were high users of physical therapy services were more
likely to suffer from severe depression than those with no or mild depression. For
non-surviving respondents, for users of meal preparation, physical therapy and/or
homemaker household services, the ORs were less than one for trajectories 4 (no
depression, dead) and 6 (severe depression, dead), indicating that non-surviving
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respondents who were high users of these social services were less likely to suffer from
no depression or severe depression prior to death. Furthermore, for non-surviving
respondents, users of nursing care and personal care services, the ORs were greater than
one for trajectories 5 (mild depression, dead) and 6 (severe depression, dead). Thus,
non-surviving respondents who were high users of nursing care and personal care
services were more likely to suffer from depression prior to death. For the same services,
an OR greater than one for trajectory 4 (no depression, dead) shows that there was
greater risk of no depression death than of severe depression and surviving.
With respect to all social services, only the greater use of recreational social
services seemed to associate with the lower risk of being depressed for both surviving
and non-surviving respondents. In contrast, for both surviving and non-surviving
respondents who used many social services, were at greater risk of suffering from
severe depression.
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Table 9.11 Predictive ability of social service use for trajectories of disability
no disability
alive (1)
Social service use
Recreational services

1.24

1.00 – 1.53

Homemaker-household
Meal preparation
Personal care
Nursing care
Physical therapy

0.48
1.33
0.22
0.93
0.51

0.24 –
0.67 –
0.11 –
0.52 –
0.31 –

OR

mild disability
alive (2)

95% CI

0.96
2.64
0.43
1.64
0.84

P
*

*

***

**

OR

95% CI

0.91
0.86
1.27
0.27
1.16
0.84

no disability
dead (4)
OR

95% CI

0.75 – 1.10

0.76

0.57 – 1.02

0.51 –
0.75 –
0.18 –
0.79 –
0.63 –

0.20
1.29
0.38
2.37
0.33

0.09 –
0.62 –
0.18 –
1.31 –
0.15 –

1.47
2.14
0.40
1.70
1.13

P

***

0.44
2.70
0.76
4.29
0.73

mild disability
dead (5)
P

***

**
**
**

OR

95% CI

0.59

0.41 – 0.86

0.43
1.35
0.36
1.27
0.74

0.20 –
0.65 –
0.19 –
0.69 –
0.42 –

0.91
2.83
0.66
2.33
1.30

moderate/severe disability
dead (6)
P
**

*

**

OR

95% CI

0.49

0.35 – 0.69

***

0.92
0.55
1.70
1.83
0.86

0.48 –
0.28 –
1.13 –
1.18 –
0.59 –

*

1.77
1.05
2.54
2.82
1.26

P

**

a)The reference category is trajectory 3: moderate/severe disability, alive. b) Adjusted for age, gender, education, baseline and new onset health conditions. c) Adjusted odds ratios and 95%
confidence intervals. d) Significant OR value: *** p <.001, **p<.01, *<.05

Table 9.12 Predictive ability of social service use for trajectories of depression

Social service use
Recreational services

no depression
alive (1)
OR
95% CI
1.46 1.18 – 1.82

Homemaker-household
Meal preparation
Personal care
Nursing care
Physical therapy

0.98
0.77
0.63
1.41
0.50

0.52 –
0.42 –
0.39 –
0.87 –
0.32 –

1.85
1.41
1.03
2.28
0.77

mild depression
alive (2)
P OR
95% CI
P
**
1.25 1.02 – 1.53 *

**

1.00
0.70
0.77
1.38
0.67

0.59 –
0.42 –
0.54 –
0.94 –
0.50 –

1.67
1.15
1.10
2.04
0.90

**

no depression
dead (4)
OR
95% CI
0.88 0.67 – 1.17
0.65
0.44
1.80
2.27
0.61

0.34 –
0.23 –
1.16 –
1.41 –
0.39 –

1.26
0.83
2.80
3.67
0.96

P

*
**
**
*

mild depression
severe depression
dead (5)
dead (6)
OR
95% CI
P OR
95% CI
P
0.72 0.50 – 1.05
0.65 0.43 – 0.98 *
0.62
0.69
1.68
2.23
0.70

0.32 –
0.36 –
1.11 –
1.40 –
0.45 –

1.21
1.34
2.54
3.54
1.09

*
**

0.48
0.72
1.83
1.71
0.77

0.23 –
0.35 –
1.14 –
1.01 –
0.47 –

0.98
1.47
2.94
2.87
1.24

*

*
*

a)The reference category is trajectory 3: severe depression, alive. b) Adjusted for age, gender, education, baseline and new onset health conditions. c) Adjusted odds ratios and 95%
confidence intervals. d) Significant OR value: *** p <.001, **p<.01, *<.05
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9.4 Discussion
Based on the six waves of the population-based longitudinal study in Taiwanese
elderly people aged 65 and over, this chapter reports the trajectories for both disability
and depression. This study confirmed the validity and the usefulness of the disablement
process model proposed by Verbrugge and Jette (1994) in understanding the
components and determinants of disability and depression in elderly people. The results
also showed that the impact of some factors differed on the progression of disability and
that some factors impacted on specific trajectory clusters.

9.4.1 Disability

9.4.1.1 Trajectories of disability
This study defined six trajectory clusters for disability, each grouping individual
pathways with similar pathways and confirmed previous research (Barberger-Gateau et
al. 2000; Wolinsky et al. 2000; Romoren & Blekeseaune 2003; Hardy et al. 2005) that
disability trajectories are highly variable. For surviving respondents, the trajectory
clusters of ‘mild disability’ and ‘moderate/severe disability’ support the deterioration of
disability referred to in other studies (Deeg 2005; Peres et al. 2005). While past
researchers (Peres et al. 2005; Nusselder et al. 2006) found an improvement in recovery
from disability, there was no clear evidence of an improvement in this study. It can be
argued that the variation in pathways is even bigger than that expressed by variability in
the six trajectory clusters and may have been larger if there had been less time between
interview waves.
In addition, this study also found heterogeneity in the three trajectory clusters for
non-survivors. Furthermore, about 69% of the group reported disability prior to death.
Among these 45% experienced moderate/severe disability prior to death, a percentage
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slightly higher than the 41% reported by Nusselder et al. (2006). It was important not to
have excluded deaths from analyses because this may have led to underestimation of the
presence of functional changes, as postulated by Deeg (2005).

9.4.1.2 Demographic factors
This study found that older age and education had significant influence on
disability trajectory clusters but with one exception, gender did not. This confirmed the
important role of older age on the disability process and on consequent mortality, as
reported previously (Femia et al. 2001; Deeg 2005; Peres et al. 2005). Consistent with
past findings (Melzer et al. 2001; Peres et al. 2005), this study highlighted that those
with higher educational levels had lower probabilities of disability and death. As
education is a major protector of disability and mortality, health promotion programs
need to target those in the low education group, an approach that may help prevent
disability or delay the progression of disability in later life. While this study found
higher death rates in males but similar disability trajectories for both genders, as
documented in Nusselder et al. (2006), the disability trajectories were not significantly
affected by gender.

9.4.1.3 Health status
In the past, it has been suggested that arthritis is a risk factor for disability (Spiers
et al. 2005; Covinsky 2006). Although arthritis probably contributes to many cases of
disability this was challenged by the weak association found in this study, especially
since respondents suffering from arthritis were at lower risk of developing disability
prior to death. The possible explanation for this weak association between arthritis and
disability may be that respondents in this study were not institutionalized.
As reported in previous studies (Guralnik et al. 1993; Wolinsky et al. 1995; Deeg
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2005), diabetes was significantly associated with disability, but its effect was not
homogeneous with regard to disability status. In this study, it was found that diabetes
impacted on the non-surviving disabled respondents prior to their death, but not on
surviving respondents, the latter contrasting with findings of Deeg (2005). A possible
explanation for this lack of significant effects was the relatively small number of
diabetes cases in this study (baseline n=98, new onset n=94).
Similar to the findings of Hajjar and Kotchen (2003) and Hajjar et al. (2007),
hypertension was an predictor of developing disability. This study also confirmed that
individuals suffering from hypertension were at higher risk of developing severe
disability prior to death. This is in line with He and MacGregor (2007), who found that
hypertension is a major cause of disability and death. This relationship highlights the
need to have better control of high blood pressure, especially for people suffering from
moderate and/or severe disability.
It is well known that depression is a risk factor for disability (Schulz et al. 2002; Fu
et al. 2003; Mecocci et al. 2004; Deeg 2005), which was also found to be the case in the
present study. It was interesting to find, however, that the onset of new depression was
also a predictor of developing high levels of disability. The deleterious impact of poor
health status on risk of disability progression seems to be strongly influenced by
existing depression and the onset of new depression. Consequently, further research
evaluating the effects of depression on the onset of disability is warranted.
In summary, as diabetes, hypertension and depression are the major predictors of
disability, targeting better management of these diseases would perhaps be the most
viable strategy to prevent moderate/severe disability developing and or progressing even
further.
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9.4.1.4 Social services use
In general, high users of social services, apart from the users of recreational
services, were also found to be more disabled. Consistent with previous studies
(Lennartsson & Silverstein 2001; Maier & Klumb 2006), high use of recreational
services was found to be an indicator of less disability. Perhaps promoting the need for
functional health support for those people who do not use recreational services could
help reduce the development of disability.
In addition, high users of other supportive social services were also found to be
more disabled. Similar to the findings of the present study, it has reported (Fredman et
al. 1992; Penning 2002) that higher levels of disability are associated with home health
care service use (i.e. homemaker service, personal care, nursing care and physical
therapy). However, it is worth noting that high users of homemaker and physical
therapy services showed lower risks of death, whether with or without prior disability.
These results emphasize the need for functional health support through home based
services for elderly people in later life, particularly for those with a disability.
Overall, these results suggest that paying greater attention to individual disabilities
could have merit in determining home health care service needs and in predicting long
term home health care service use and its effect in meeting specific disability needs.

9.4.2 Depression

9.4.2.1 Trajectories of depression
This study defined six trajectory clusters for depression, each grouping individual
pathways with similar pathways. Three of the clusters included death as the most
extreme outcome. There were differences between clusters of survivors and clusters of
non-survivors. Therefore, excluding deaths from this analysis would have
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underestimated the presence of depression. In the absence of comparable prior studies,
this study can be considered as pioneering the use of trajectory clusters in examining the
process of depression development in ageing.

9.4.2.2 Demographic factors
This study found that older age (75+) and education had significant influence on
depression trajectory clusters, but not with gender. These results confirmed the evidence
about the important role of older age on the depression process (Blazer et al. 1991; Saz
& Dewey 2001) and on consequent mortality (Saz & Dewey 2001). Consistent with the
findings of Koster et al. (2006) and Lorant et al. (2003), education was found to be a
protective factor against developing depression. A possible explanation for this may
have been that the poorly educated respondents experienced barriers in accessing health
care services, especially with regard to medication and treatment services for depression,
as highlighted in the literature (ten Have et al. 2004; Sareen et al. 2007). These results
emphasize the need for mental health support by primary care services for poorly
educated elderly people in order to reduce the incidence of depression.

9.4.2.3 Health status
Elderly people with chronic diseases are reported to have higher risks of
developing depression (Geerlings et al. 2000; Cole & Dendukuri 2003). This is
especially the case for conditions such as heart disease (Dunlop et al. 2004) and GIT
problems (Locke 1996; Locke et al. 2004; Vege et al. 2004). The susceptibility of the
study respondents suffering from heart disease and GIT problems to severe depression
may have been exacerbated through failing to seek treatment for their chronic
conditions. Furthermore, similar to previous evidence (van Melle et al. 2004; Egede et
al. 2005; Maraldi et al. 2007), results of this study also supported that death may come
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sooner when severe depression coexists with chronic disease, such as diabetes or heart
disease Accordingly, further research into the relationship between chronic disease and
severe depression would provide a better understanding of the intervention needs
required to potentially increase the quality of life in the elderly.
The present findings indicate that disability was an important predictor of
developing depression, as documented in the literature (Dent et al. 1999; Geerlings et al.
2000; Bruce 2001; Yang & George 2005). This study found that disability is not only a
prognostic factor of depression, but is also a significant predictor of developing severe
depression prior to death. Furthermore, the association with depression suggests that
once new disability occurs its impact on depression is fast and progressive. Accordingly,
these results highlight the important role of effective management of disability in
preventing or delaying further depression and/or death.
In summary, since diabetes, heart disease, GIT problems and disability were found
to be amongst the major predictors of depression, targeting better management of these
diseases would perhaps be the most viable strategy to prevent the onset and/or
progression of severe depression in the elderly. Since depression can be treated, it is
worth noting that management of depression is also important, early detection and
treatment of depressive symptoms may help improving quality of life, and reducing
total health care.

9.4.2.4 Social service use
Consistent with previous studies (Teri et al. 1997; Badger 1998), the high use of
recreational services was found to protect against depression. As with disability,
promoting the need for mental health support to target people who do not use
recreational services could help reduce the development of depression.
Similar to the findings of Shaw et al. (2000), high users of formal community
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support services in the present study were more depressed. This was especially true for
the respondents who used personal care and nursing care services. Therefore, it can be
expected that people with poor health received more formal home care service, as also
documented by Larsen et al. (2006) and Callahan et al. (1994). In this study, high users
of homemaker services showed low risk of severe depression prior to death. It is also
worth noting that high users of homemaker, meal preparation and physical therapy
services had reduced risks of not surviving with or without prior depression. These
results emphasize that provision of home-based services for elderly people in later life is
important. Analysing individual depressive symptoms could be advantageous in
determining appropriate social service care needs and in predicting long term care
service use by the elderly.

9.5 Limitations
Several limitations of this chapter should be noted. The level of disability and
depression fluctuated over time, which has been reported in prior studies (Wolinsky et al.
2000; Hardy et al. 2005). Since this study was based on self reporting of data,
participants may have reported disability and/or depression during one interview wave
but may have been inconsistent in their reporting during later waves. Similarly, if
differences in health status were related to such reporting behaviours, then the resulting
data may also have been biased. In addition, this study focused on community-living
elderly and thus it may not be representative of elderly people living within hospitals
and/or other institutions.

9.6 Conclusion
This study throws light on the dynamic process of disability and depression in
elderly people and underlines the determinants of the progression of disability and
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depression. Older age and poor education, in particular, had strong effects on the
dynamic process, as much for the progression of disability as for the progression of
depression. This study also highlighted the effects that previous health status (i.e.
chronic disease, disability and depression) and changed health status could have on the
progression of disability and depression. In addition, the finding on the contribution of
social service use provides useful information about targeting elderly people at higher
risk in order to prevent or stabilize the disability/depression processes.
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Chapter 10
General discussion and conclusion

10.1 Introduction
In ageing societies such as found in Taiwan, the population proportion of those
who are 65 years old or older is growing faster than other age cohorts. Therefore, it is
becoming more important and urgent to study the elderly population, with a focus on
social impact, health status changes and the shortage of relevant services. This study
investigated from a multidimensional perspective a large random sample of
community-based Taiwanese elderly over a ten year period with continuous follow-up.
The study population represented the pre-1930 birth cohort and the study itself is unique
in that no previous studies have collected longitudinal data on an elderly Taiwanese
cohort over such a long period of time.
The present longitudinal data, coming from a population-based sample, provided
an opportunity to study the development of chronic disease, disability and depression
among the elderly as they age and to relate health status with health care service use.

10.2 The principal findings
The main findings of this thesis can be summarised as follows:
y Characteristics of participants who were lost to follow-up were similar between
waves and death was the major cause of attrition in this study. In general, advanced age
(75+), being male, poor socioeconomic status (SES), alcohol problems and poor health
were the other significant predictors of attrition in this longitudinal study.
y

Chronic

diseases,

disability

and

depression

were

common

among
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community-living elderly people in Taiwan. As discussed in Chapter 5, they suffered
from many chronic diseases, in particular, arthritis, cataract, diabetes, gastrointestinal
(GIT) problems, heart disease and hypertension. Furthermore, the increased prevalence
of disability and depressive symptoms of this elderly cohort were of particular interest,
because they could contribute to an increase in the burden of health decline and are
important in providing information for community health care service provision, which
has also been highlighted in Chapter 5.
y Increasing time trends were observed for chronic disease, most disabilities and
depressive symptoms, supporting the notion of health decline during the ageing process.
In particular, respondents who were female from low SES were at a higher risk of
having chronic disease. In addition, the respondents who were also single, divorced or
widowed and did not exercise regularly were at a higher risk of being disabled and
depressed.
y Use of health care services was common among the community-living elderly.
While there were fluctuations in time trends of specific medical and social service use,
health status was found to be the strongest predictor for both types of health care service
use. Chronic diseases, especially, were the main predictors of medical service use, while
disability and depression were the main predictors of social service use.
y Multiple different and interrelated pathways (direct effect, lag effect and
cross-lag effect) were observed among this elderly cohort. A focus on causal pathways
was strongly indicated, especially those linking chronic disease to depression, chronic
disease and depression to disability and depression to chronic disease.
y This study confirmed the dynamic process of disability and also identified
changes in depression during the ageing process. Heterogeneity within disability and
depression and the association with mortality were important and were reflected in the
different trajectories. Health conditions such as diabetes, heart disease, hypertension,
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disability and depression were determinants of health decline prior to their death. New
onset of GIT problems, heart disease, disability and depression were also strongly
predictive of health decline. With the exception of recreational services use, the high use
of social services was predictive of increased disability and depression.

10.3 Contributions
The research questions of this study are listed in Chapter 3. The aim of this section
is to review those questions and to summarise answers to them, based on the evidence
of this thesis and reflection on the related literature.

10.3.1 Assessing the differences between respondents and non-respondents in a
long-term cohort study
This study is the first to look at pathways of response status in a longitudinal study
of health in the elderly. Consistent with previous findings (Van Beijsterveldt et al. 2002;
Chatfield et al. 2005; Garcia et al. 2005), attrition was commonly linked to age and
gender, with older men experiencing higher mortality than younger men or women in
the same age group. This is because more men than women died over the course of the
survey, which is not surprising as women have a longer life expectancy (United Nations
2007).
Most factors predicting drop out from follow-up appear to be linked to health
status which may have ultimately led to biased results. Based on the age of the
participants, it is reasonable to expect that non-response rates were mainly due to death,
as well as the presence of chronic diseases, disability and depression. In particular, poor
health status due to disability was found to be more likely to cause loss to follow-up for
both surviving and non-surviving respondents. It was important, therefore, to have
investigated the differences between respondents and non-respondents in each wave
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separately.
Evaluation of the effects of loss to follow-up in this survey would be a useful guide
on how to approach non-response evaluation for those using other longitudinal data.
More research on stable and variable characteristics associated with non-response in the
Taiwanese context is still needed. It would be much easier to find strategies to avoid
loss to follow-up and consequent bias if characteristics predictive of non-response could
be identified and studied.

10.3.2 Investigating the prevalence of chronic disease, disability and depression
Results indicate that chronic diseases, disability and depression were common and
increased among community-living elderly people (aged 65 and over) in Taiwan.
Furthermore, it is important to note that the increasing prevalence of combinations of
health conditions suggests that chronic disease, disability and depression rarely occurred
alone, particularly as the study progressed. The current work builds on previous
findings (Verbrugge & Jette 1994; Stuck et al. 1999; Krishnan 2000; Dunlop et al. 2004)
by highlighting associations between chronic disease, disability and depression. In
future research, it will be important to monitor changes in chronic disease, disability and
depression to determine how the decline of health status will influence the quality of life
of the elderly. These changes may have important implications in forecasting the future
trajectories of changes in health expenditures in the Taiwanese elderly population.

10.3.3 Investigating longitudinal changes and determinants of chronic disease,
disability and depression
In a general pattern of increase with time, the greatest increase in chronic disease
was for GIT problems, followed by hypertension, arthritis, heart disease, diabetes and
cataract. This corroborates the need for prevention and prioritisation of treatment and
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medical service provision for the elderly suffering from chronic diseases.
Overall, this study documented that disability rates varied with time, which
confirms the dynamic nature of the disabling process with age, as suggested in the
literature (Beckett et al. 1996; Colvez et al. 2003; Gill & Kurland 2003; Hardy & Gill
2004; Peres et al. 2005). It was also interesting to note the moderate/severe disabilities
increased even more than mild disabilities. Thus, future disability management could be
more effective if specifically targeted at preventing the progression of disability among
target sub-groups identified as high risk in this study: the very old, unmarried, females,
those with low SES and those not exercising regularly.
This was the first study to examine depressive symptoms over a ten-year time span
and it was interesting to find increasing (and persistent) trends for some depressive
symptoms. These observations indicate that depressive symptoms in the elderly are
complex and characterized by individual variations. This study also showed inconsistent
changes in some depressive symptoms during the ageing process, questioning the
validity of the previous evidence that depression comes along with ageing (Blazer et al.
1991). One of the most important lessons from this study is that depression is a complex,
varied and challenging process. Thus, future depression management programs would
be more effective if specifically targeted at preventing the progression of depression
among elderly females with low SES who do not exercise regularly.

10.3.4 Clarifying the pathway between chronic disease, disability and depression
This study confirms that reciprocal relationships exist among chronic disease,
disability and depression (Aneshensel et al. 1984; Ormel et al. 2002; Kelley-Moore &
Ferraro 2005). Multiple interrelated pathways (direct effect, lag effect and cross-lag
effect) were observed among this elderly cohort. Specifically, disability was the most
powerful predictor of depression, while depression was the strongest predictor of the
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development of chronic diseases.
Overall, the combination of chronic disease and depression cause disability. In turn,
the evolution of disability leads to higher depression, which leads to greater chronic
diseases, producing a cycle of health decline. Such interactions and associated feedback
loops confirm the notion that health decline seldom involves only a single body system
(Verbrugge & Jette 1994).
Investigating health decline pathways has the advantage of allowing researchers to
examine how multiple health conditions can affect each other over time. This study
identified several causal pathways, especially those linking chronic disease to
depression, chronic disease and depression to disability and depression to chronic
disease. The identification of causal pathways provides useful information for the
development of future clinical and public health interventions that may help slow down
the health decline process in the elderly. Based on such pathways, interventions to help
reduce chronic disease, disability and depression in the elderly may be among the most
cost-effective means of improving quality of life.

10.3.5 Investigating health care service use and its determinants
The prevalence and characteristics of medical and social service use in a
community-living elderly population in Taiwan were largely unknown before the
introduction of the CMFAQ in 1994. Use of health care services in this elderly cohort
increased over time and, as reported elsewhere (Oldehinkel 1998; Shah et al. 2001;
Polder et al. 2002; Anonymous 2003), use of homecare-based services (i.e. ‘meal
preparation’ and ‘homemaker household’ services) increased in prevalence during the
interview period. This would be expected given the age profile of the population and
their increasing frailty, requiring them to use homecare-based services to continue to
live in a community-based setting.
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In previous studies (Andersen 1995; Calsyn & Winter 2000), health status was
found to be the strongest predictor for both medical and social service use which was
supported by this study. It is interesting to note that people with chronic disease were
more likely to use medical services, while people with disability and depression were
more likely to use social services. These results suggest that depressive symptoms are as
important as disability when considering health status and the need for long term health
care provision. Thus, the presence or absence of depression should also be considered as
a useful tool when determining eligibility for providing long-term care for the elderly.
Taiwan faces a rapid increase in health care needs with the increase in the ageing
population and it is important to find a good interface of medical and social support that
will benefit both care providers and recipients. While basic levels of both institutional
and community care services have developed since the 1990s, they have not been
organized as an integrated system of service delivery. Instead, they have been organized
into two different bureaucracies; the Department of Health coordinates medical services
and the Ministry of the Interior coordinates social services, even though both are
subsumed by the wider Taiwanese bureaucratic structure known as ‘Executive Yuan’
(Yang 2002). Unfortunately, National Health Insurance only covers hospital benefits
and does not cover any community health care services. Thus, integrating the resources
of both medical and social services is becoming increasingly important in dealing with
the broader health needs of the elderly. Accordingly, from a policy perspective, it is
important to maximize benefits and minimize costs through developing a network to
coordinate and make appropriate referrals of those in need of specific types and levels
of medical and social services.
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10.3.6 Identifying trajectories of disability and depression and their relationship
with health status and social service use
This study builds on the theory of the disablement process (Verbrugge & Jette 1994)
and the extended psychosocial model of functional disability (Fiksenbaum et al. 2005).
This postulates that disability/depression not only results from previous health
conditions (i.e. chronic disease, disability, depression) but also reflects the dependence
on predisposing factors (e.g. age, education) and factors external to the individual, such
as the lack of supportive social services. Based on these findings, disease management
should target chronic diseases such as diabetes, heart disease, hypertension, GIT
problems and also new onset disability and depression. This may be the most viable
strategy to prevent disability and depression and to reduce progression in existing cases.
A high use of most social services was found to be predictive of increasing
disability and depression, but a reduction in mortality. Similarly, a high use of formal
community support services (e.g. nursing care, personal care) was found to be
predictive of disability (Fredman et al. 1992; Penning 2002) and depression (Shaw et al.
2000). In addition, frequent use of recreational services showed a protective effect on
disability and depression in this study, which is consistent with the literature (Teri et al.
1997; Badger 1998; Lennartsson & Silverstein 2001; Maier & Klumb 2006).
A further direction for this type of study would be to examine attitudes and beliefs
of patients and/or care receivers about the accessibility and efficacy of these social
services. It would be important to determine whether use of such services is mainly
driven by perceived needs of these people, by ease of use of services or simply by their
knowledge and attitudes toward such services.
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10.4 Limitations
In a longitudinal study design such as this it is inevitable that some elderly people
die during the study period and are thus lost to follow-up. In order to minimize the bias
of loss to follow-up and make use of the richness of the longitudinal data set separate
analyses were conducted on data for the following chapters.
◎ Whole data set analyses included surviving respondents who were alive during

each wave in Chapters 5, 6 and 8.
◎ Full response data set analyses included only surviving respondents who were

followed-up and who had completed all six waves of interviews in Chapter 7.
◎ Full response data set analyses included respondents who had completed all six

waves of the survey and non-surviving respondents who were followed-up at each
wave until death in Chapter 9.

Thus, it is believed that the bias resulting from loss to follow-up has limited effects
on the results in this thesis.
Other limitations of the study are the sample size, the restriction to
community-based (and not institutionalised) respondents and the restriction to one
community only, which limit generalization of the results. In particular, this study of a
community-based population would be expected to underestimate the prevalence of
chronic disease, disability and depression in institutionalised subjects, who would tend
to have poorer health status.
It has been suggested (Peek & Coward 1999; Piccinelli & Wilkinson 2000; Chiu et
al. 2005) that there may be potential gender differences in the practice of self-reporting
health status when evaluating different activities of daily living and depressive
symptoms. Longitudinal analysis conducted in Chapter 6 supports the existence of an
over-reporting of poor health status among elderly women. In contrast, however, this
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was not found to be the case in Chapter 9 when investigating the trajectories of
disability/depression and the association with gender effect. Given this background, it is
important to stratify analyses by gender in order to determine differences in patterns of
association for men and women.
Data from the six waves were used to measure the development of chronic disease,
disability and depression for each participant in this cohort. As discussed in previous
chapters, they were asked to report their health status at two yearly intervals from 1994
to 2004, which may have led to recall bias. They may also have been in a state of
transition between disability and/or depressive symptoms which may not have
coincided with the interview times and, as a consequence, might have been recalled
inaccurately. The implications of such a bias may mean there was an underestimation of
the relationship between health status and related service use, especially if disability or
depression had occurred during the two year interval but the participant had recovered
by the time of the next interview. In addition, bias may have resulted from tendencies to
over-report the level of past disability and/or depression. Ideally then, studies should be
designed with frequent reassessments to track changes in disability and depression more
accurately.
Since disease status for analysis was based on self-reported information, some
degree of subjectivity and classification error is unavoidable. Information on chronic
disease collected in the follow-up waves was assessed for consistency with information
coming from previous waves. To avoid bias, it was considered that chronic disease,
once declared, should be regarded as permanently present. Data were analysed twice,
using the raw self-reported data as well as the data set adjusted for consistency with the
notion of permanency of chronic disease.
The present study encountered the common problem in which large numbers of
individuals who complete survey instruments score at either the top or the bottom of the
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range, thereby reducing measurement precision. This problem is, to some degree,
minimized in this thesis because the changes in disability and depression have been
measured in several ways: by measuring each single question and total mean score; by
classifying different levels of disability and depression; and, by identifying the
pathways of disability and depression.

10.5 Implications
From a public health perspective, these findings have identified several
interventions which can be targeted at maintaining health status and quality of life for
elderly people living in the community. Interventions should include paying more
attention to an individual’s chronic disease, disability and depression when developing
and providing health care services. Since chronic disease, disability and depression
increase with time and age, the elderly will be more likely to become frail and more
dependent on health care services in order to remain living in the community.
In addition, given the multifaceted nature of ageing-associated health decline,
future health care planning will need to be based on a comprehensive multi-disciplinary,
team-based, collaborative approach. In the following section, examples are given of
actions that could be taken to improve health, health care service provision and social
support aimed at reducing the incidence of chronic disease, disability and depression in
old age.

10.5.1 Improving the health status and health care service provision for elderly
people
y Comprehensive assessment and management of the elderly, both healthy and
ill: The results of this study suggest that screening for health status and early
provision of health care services may potentially improve overall health. Additional
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training of all health professionals in both primary and secondary care in assessing
and managing older people is needed. Periodical assessments of disability and
depression are required and can be performed through annual health check-ups. This
would assist with the early detection and, hopefully, the prevention of secondary
disability and depression.
y Promoting physical and social activity: Interventions to promote a healthier
lifestyle should be planned and developed in health programs which would help
elderly people to start and/or maintain exercise, as well as other beneficial health
related behaviours (e.g. good nutrition, drinking alcohol in moderation). There is a
wider need, through both government and non-government organizations, to support
the planning, development and institution of health promotion activities encouraging
people of all age groups to maintain healthy lifestyles and psycho-social
interactions.

10.5.2 Improving social support for elderly people
y Universal economic protection plan: Widening variations in health status in
later life between people in different socio-economic backgrounds make it essential
to provide adequate pensions. Access to pensions is not currently assured in Taiwan,
hence such policies should have top priority.
y Comprehensive home-based care services: Taiwan’s welfare service still relies
on family (Lue 2003) and many Taiwanese elderly, just like the participants in this
study, live with their family. This can be explained by traditional Confucian-based
filial piety in Asian society. Family size changes, due to low birth rates, over the past
30 years suggest that this current welfare arrangement is increasingly unsustainable
and indeed dangerous in the mid-term future. It is important, therefore, to consider
the problem of an imbalance between service provision and need. Since most elderly
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people prefer to live in their own homes for as long as possible, it will become
necessary to continue to increase the number of home-based health care services
available to them. These services will be particularly important for the unmarried
elderly people, living alone, from low SES backgrounds.

10.6 Further research
The results in the thesis suggest the following themes for future research. There is
a need for further studies of change in health status and health care service use, with a
focus on several areas:
y How health status interactions (among chronic disease, disability and depression)
affect health decline;
y Patterns of change in disability/depression and the need for health care services
with shorter time periods between measurements;
y Determinants of recovery from disability and depression;
y The demand for unmet health care service needs and the provision of social
support for the elderly; and,
y Replication of results in later birth cohorts or in different (e.g. rural) areas.

More research is needed to determine which approaches are effective and why
others have failed to have the desired impact, particularly for those from socioeconomic
disadvantaged backgrounds.
This study is not at all complete in terms of the examination of the
interrelationships between health status and service use. There are many more possible
combinations of interrelationships between these variables which could be examined.
Much more complex multidisciplinary research of the type conducted in CMFAQ is
required in order to better comprehend the nature of health status and related health care
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service use. Further research is also required to broaden the knowledge base for the
determination of appropriate interventions.

10.7 Conclusions
This thesis has focused on the ageing process with special attention to changes in
health status and health care service use. It has provided new knowledge on the
interrelationship between health status and health care service use and their
determinants in old age. The principal conclusions based on the findings of this thesis
are:
y Given the increasing number of elderly population-based research studies
worldwide, it is important to promote a systematic research design approach to
enable researchers to understand cultural and population-based factors
potentially affecting response rates.
y That health status decline with increasing prevalence of chronic disease,
disability and depression drives home the point that increasing life expectancy
does not necessarily mean getting better health at the population level.
y Given the overall deterioration of health over time, especially among elderly
women, those with a low SES, who are unmarried and/or exhibit poor lifestyle
behaviours should be targeted by health care workers to help improve health
equity.
y Given that a reciprocal relationship exists among chronic disease, disability and
depression, a focus on causal pathways is strongly recommended, especially
those linking chronic disease to depression, chronic disease and depression to
disability and depression to chronic disease. This provides important
information to develop clinical and public health interventions that may help
slow down the process of health decline.
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y As hypothesized in the Andersen behaviour model, need factors such as chronic
disease, disability and depression are strong predictors of health care service use
which increases over time. An appropriate home care plan for elderly people
residing in the community is, therefore, important.
y The effect of previous and/or changed health status and social services on the
progression of disability and depression indicate the value in targeting elderly
people at higher risk in order to prevent or stabilize the disability/depression
processes.
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Appendix 1: Measures on specific topics
Extracted from Chinese-version of the Multidimensional Functional
Assessment Questionnaire (CMFAQ)
Preliminary Questionnaire
Question Contents
Type
What is the date today?
String (1)
What day of the week is it?
String (1)
What is the name of this place?
String (1)
What is your telephone number?
String (1)
How old are you?
String (1)
When were you born?
String (1)
Who is the president of Taiwan now?
String (1)
Who was the president just before him?
String (1)
What was your mother's maiden name?
String (1)
Subtract 3 from 20 and keep subtracting 3 from String (1)
each new number you get, all the way down?
Total number of errors
Numeric(2)

Value labels
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct
0:Incorrect 1:Correct

Demographics
Question Contents
Sex of subject
Race of subject

Type
String (1)
String (1)

Value labels
1: Male
0: Female
1:Min-Nan
2:Hakka
3:Mainlander
4:Indigenous
9:Not answered

How old are you?
Numeric(2)
How far did you go (have you gone) in school? String (1) 0:illiteracy
1:informal school
education
2:1-6 years
3:7-9 years
4:10-12 years
5:Post high school,
business or trade school

6:College completed or
post graduate college
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Social Resources
Question Contents
Who lives with you
Alone
Spouse
Children
Grandchildren
Parents
Brothers and sisters
Other relatives
Friends
Non-related paid*helper
Other
Are you single, married, never married,
widowed, divorced, or separated?

Type
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)
String (1)

Value labels
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
0:No
1:Yes
1:Married
2:Single (never married)
3:Single (with partner )
4:Single
(spouse lives in another country)

5:Widowed
6:Divorced
7:Separated
9:Not answered

Economic Resources
Question Contents
Type
What kind of work have you done most of your String (1)
life:

a. State the occupation in detail

String (1)

Do you usually have enough to buy those little String (1)
"extras", that is, those small luxuries?

Value labels
1:Never employed
2:Housewife
3:Other
9:Not answered
1.Professional
2.Clerical, lower
non-manual
3.Skilled-manual
4.Semi-skilled and
unskilled
5.Never worked/housewife
1:Yes
0:No
9:Not answered

Health Behaviours
Question Contents
Type
Do you have a problem with your health String (1)
because of drinking?
Do you regularly participate in any vigorous String (1)
sports activity such as hiking, jogging,
tennis, biking, or swimming?

1:Yes

Value labels
0:No

1:Yes
0:No
9:Not answered
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Mental Health
Question Contents
Type
Short Psychiatric Evaluation Schedule (SPES)
1. Do you wake up fresh and rested most String (1)
morning?
2. Is your daily life full of things that keep you String (1)
interested?
3. Have you, at times, very much wanted to String (1)
leave home?
4. Does it seem that no one understands you?
String (1)
5. Have you had periods of days, weeks or String (1)
months when you couldn't take care of things
because you couldn't "get going"?
6. Is your sleep fitful and disturbed?
String (1)
7. Are you happy most of the time?
String (1)
8. Are you being plotted against?
String (1)
9. Do you feel useless at times?
String (1)
10. During the past few years, have you been String (1)
well most of the time?
11. Do you feel weak all over much of the time? String (1)
12. Are you troubled by headaches?
String (1)
13. Have you had difficulty in keeping your String (1)
balance in walking?
14. Are you troubled by your heart pounding String (1)
and by a shortness of breath?
15. Even when you are with people, do you feel String (1)
lonely much of the time?
Sum of responses in Capital Letters
Numeric(2)

Value labels
1:YES

0:no

1:YES

0:no

1:NO

0:yes

1:NO
1:NO

0:yes
0:yes

1:NO
1:YES
1:NO
1:NO
1:YES

0:yes
0:no
0:yes
0:yes
0:no

1:NO
1:NO
1:NO

0:yes
0:yes
0:yes

1:NO

0:yes

1:NO

0:yes
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Physical Health
Question Contents
Type
Value labels
About how many times have you seen a doctor Numeric(2)
during the past month?
Do you have any of the following illnesses at
0: No
the present time? (If “Yes”, ask how much does
1:Yes (not at all/a little/a
it interfere with your activities?)
great deal)
1. Cataract
String (1)
2. High blood pressure
String (1)
3. Arthritis or rheumatism
String (1)
4. Heart trouble
String (1)
5. Diabetes
String (1)
6. Other stomach, intestinal disorders or String (1)
gall bladder problems
7. Circulation trouble in arms or legs
String (1)
8. Asthma
String (1)
9. Emphysema or chronic bronchitis
String (1)
10. Tuberculosis
String (1)
11. Ulcers(of the digestive system)
String (1)
12. Liver disease
String (1)
13. Kidney disease
String (1)
14. Other urinary tract disorders
String (1)
15. Anemia
String (1)
16. Leukemia
String (1)
17. Cancer
String (1)
18. Effects of stroke
String (1)
19. Parkinson's Disease
String (1)
20. Glaucoma
String (1)
21. Cerebral palsy
String (1)
22. Muscular dystrophy
String (1)
23. Effects of Polio
String (1)
24. Thyroid or other glandular disorders
String (1)
25. Skin disorders
String (1)
26. Epilepsy
String (1)
27. Speech impediment or impairment
String (1)
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Instrumental Activities of Daily Living(IADL)
Question Contents
1. Can you use the telephone?

Type
String (1)

2. Can you get to places further than walking String (1)
distance?

3. Can you go shopping for groceries or
String (1)
clothes?(Assuming subject has transportation)

4. Can you prepare your own meals?

String (1)

5. Can you do your housework?

String (1)

6. Can you take your own medicine?

String (1)

7. Can you handle your own money?

String (1)

Value labels
2:without help, including
looking up numbers
and dialling
1:with some help
0:are you completely
unable to use the
telephone
9:Not answered
2:without help
1:with some help
0:are you unable to travel
unless emergency
arrangements are made
for a specialized
vehicle like an
ambulance
9:Not answered
2:without help
1:with some help
0:are you completely
unable to do any
shopping
9:Not answered
2:without help
1:with some help
0:are you completely
unable to prepare any
meals
9:Not answered
2:without help
1:with some help
0:are you completely
unable to do any
housework
9:Not answered
2:without help
1:with some help
0:are you completely
unable to take your
medicine
9:Not answered
2:without help
1:with some help
0:are you completely
unable to handle
money
9:Not answered
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Activities of Daily Living(ADL)
Question Contents
1. Can you eat?

Type
String (1)

2. Can you dress and undress yourself?

String (1)

3. Can you take care of your own appearance, String (1)
for example, combing your hair and (for man)
shaving?

4. Can you walk?

String (1)

5. Can you get in and out of bed?

String (1)

6. Can you take a bath or shower?

String (1)

7. Do you ever have trouble getting to the String (1)
bathroom on time?

Value labels
2:without help
1:with some help
0:are you completely
unable to feed yourself
9:Not answered
2:without help
1:with some help
0:are you completely
unable to dress and
undress yourself
9:Not answered
2:without help
1:with some help
0:are you completely
unable to maintain
your appearance
yourself
9:Not answered
2:without help
1:with some help from a
person or with the use
of a walker, or
crutches, etc.
0:are you completely
unable to walk
9:Not answered
2:without help
1:with some help
0:are you totally
dependent on someone
else to lift you
9:Not answered
2:without help
1:with some help
0:are you completely
unable to bathe
yourself
9:Not answered
2:No
1:Yes
0:Have a catheter or
colostomy
9:Not answered
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Utilization of Services
Question Contents
Type
1. Social / Recreational Service
In the past six months have you participated in String (1)
organized social or recreational programs, or in
any group activities?
2. Personal Care Services
In the past six months did someone have to help String (1)
you with your personal care? For example,
helping you to bathe or dress, feeding you or
helping you with toilet care?
3. Nursing Care
String (1)
During the past six months have you had any
nursing care. For example, did a nurse or
someone else give you treatments or
medications prescribed by doctor?
4. Physical Therapy
During the past six months have you received String (1)
physical therapy?
5. Continuous Supervision
During the past six months was there any period String (1)
when someone had to be with you all the time to
look after you?
6. Checking Services
During the past six months have you had
String (1)
someone regularly check on you by phone or in
person to make sure you were all right?
7. Homemaker-Household Service
During the past six months did someone have to
help you regularly with routine household String (1)
chores which you were unable to do?
8. Meal Preparation
During the past six months did someone
String (1)
regularly have to prepare meals for you because
you could not do it yourself?
9. Systematic Multidimensional Evaluation
In the past six months has anyone like a doctor String (1)
thoroughly reviewed and evaluated your health
condition?
10. Coordination, Information and Referral Services
During the past six months did someone see to it String (1)
that you received the kinds of help you needed?

Value labels
1:Yes
0:No
9:Not answered
1:Yes
0:No
9:Not answered

1:Yes
0:No
9:Not answered

1:Yes
0:No
9:Not answered
1:Yes
0:No
9:Not answered
1:Yes
0:No
9:Not answered
1:Yes
0: No
9: Not answered
1:Yes
0:No
9:Not answered
1:Yes
0:No
9:Not answered
1:Yes
0:No
9:Not answered
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